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ABSTRACT
Perceived R eadability, Understandability, and H azardousness of 
P rescription  Drug Warning Labels 
as a  F u n ction  o f  Icon, Font Size, and Color
by
M e lissa  M. M cC afferty
D r. N. C la y to n  S ilver, E x am in a tio n  C o m m ittee  C h a ir  
P ro fe sso r o f P sycho logy  
U n iv e rs ity  o f N evada, Las V egas
C u r re n t  s t a n d a r d s  o n  w a rn in g  d e s ig n  re c o m m e n d  in c lu d in g  
ic o n s  o n  v a r io u s  p r o d u c t  la b e ls  to  in c rease  sa lie n c y  a n d  re in fo rce  
m ean in g . In  o rd e r  to  e x a m in e  if  icons a re  u n d e rs ta n d a b le  a n d  sa lien t. 
E x p e rim e n t 1 c o n s is te d  o f  a  sa m p le  o f 489  u n d e rg r a d u a te  s tu d e n ts  
r a t in g  43  p h a rm a c e u tic a l  p ic to ria ls  w ith  re g a rd s  to  u n d e rs ta n d a b ü ity , 
c a re fu ln e ss , lik e lih o o d  o f  in ju ry , severity  o f in ju ry , a n d  sa h en c y . The 
ic o n s  “S h a k e  weU,” “P o is o n ,” “...sh o u ld  b e  ta k e n  w ith  p le n ty  o f 
w a te r ,” “fo r h e a d a c h e s ,” “do  n o t  d rin k  alcohoU c b e v e ra g e s ,” a n d  “for 
th e  e a r” m e t th e  ISO  67%  c o m p re h e n s io n  c r i te r ia . In  a  s u b s e q u e n t  
s tu d y , a  sa m p le  o f 51 u n d e rg ra d u a te s  ra te d  2 4  p h a rm a c e u tic a l  labels 
v a ry in g  in  co lo rs , icon , a n d  v e rb a l c o n te n t a c ro s s  u n d e rs ta n d a b ü ity , 
c a re fu ln e ss , lik e lih o o d  o f  in ju ry , read ab ü ity , se v e rity  o f  in ju ry , a n d  
sah en cy . A n  ico n  w ith  a  s la s h  th ro u g h  it  w as r a te d  h ig h e r  a c ro ss  all
iii
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d e p e n d e n t v a ria b le s . R ed w as ra te d  h ig h e s t  a long  th e  in ju ry  v a riab le s , 
w h e rea s  yellow  w as ra te d  h ig h e s t  in  re a d a b ility  a n d  u n d e rs ta n d a b ili ty . 
F u rth e rm o re , te x t  th a t  w as  sh o r te n e d  a n d  in  la rg e r p r in t, y e t 
co n n o ted  th e  sa m e  m ea n in g  w a s  r a te d  h ig h e r  a c ro ss  a ll d e p e n d e n t 
m e a su re s . Im p h ca tio n s  fo r w a rn in g  d e s ig n  a re  d isc u sse d .
iv
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C H A PTER  1
PERCEIVED READABILITY. UNDERSTANDABILITY. AND 
HAZARDOUSNESS O F  PRESCRIPTION D RU G  
WARNING LABELS AS A FUNCTION 
O F ICON, FO NT SIZE, AND COLOR 
W arn in g  lab e ls  o n  p re s c r ip t io n  d ru g s  a le r t  a n  In d iv id u a l o f a  
p o te n t ia l  d a n g e r o r h a z a rd  a s s o c ia te d  w ith  th a t  p a r t ic u la r  m ed ica tio n . 
A  w a rn in g  lab e l sh o u ld  p ro v id e  sp ec ific  in s tru c tio n s  fo r p re v e n tin g  
in ju ry , s u c h  a s  “Avoid e x p o su re  to  s u n l ig h t” or “D an g er i f  t a k e n  
in te rn a lly ."  If  th e s e  w arn in g s a r e  d e fic ien t, th e n  th e  m e d ic a t io n  m ay  
b e  u s e d  in co rrec tly  a n d  s e r io u s  c o n se q u e n c e s  m ay  e n s u e .  T h ere  a re  
a p p ro x im a te ly  1 25 ,000  d e a th s  p e r  y e a r  a s  a  c o n se q u e n c e  o f  im p ro p e r 
u s e  o f  p re sc r ip tio n  m e d ic a tio n s  (K o h an e  & C u n n in g h a m , 1994). To 
a v o id  som e o f  th e  p o ss ib le  s e r io u s  c o n se q u e n c e s  o f in a d e q u a te  or 
d e fic ie n t w arn in g s , a  s ta n d a rd  is  s e t  to  e s ta b lish  a n  a d e q u a te  w arn in g .
A d e q u ac y  o f  th e  W arn ing  
T h u s, th e re  a re  m a n y  d e fin itio n s  o f  w h a t a n  a d e q u a te  w a rn in g  
la b e l  sh o u ld  co n ta in . O ne  s u c h  s ta n d a r d ,  p ro d u ced  b y  A N SI Z 535.3  
a n d  Z 5 3 5 .4  (1997), s e ts  a  c o m m u n ic a tio n  sy s te m  fo r h a z a rd s  
d ev e lo p ed  specifically  fo r p r o d u c t  s a fe ty  s ig n s  a n d  la b e ls  (Z 535.4) a n d
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on e  specifica lly  fo r  sa fe ty  sy m b o ls  (Z 535 .3 ). O n e  of th e  s ta te d  
p u rp o se s  o f  t h e  s a fe ty  sym bol s ta n d a r d  is  “To ach ieve  a p p lic a tio n  o f  a  
n a tio n a l  u n ifo rm  sy s te m  for th e  re c o g n itio n  o f  p o te n tia l  p e r s o n a l  
in ju ry  h a z a rd s  fo r  th o s e  p e rso n s  u s in g  p r o d u c ts ” (ANSI Z 5 3 5 .4 , 1997, 
p . 8). The s t a n d a r d  a lso  in c lu d e d  sy m b o l e x am p le s  for 40 re fe re n ts . 
M artin  a n d  D e p p a  (1997) m e n tio n e d  t h a t  th e  in te n t  o f c h a n g in g  th e  
1991 s ta n d a r d  w a s  to  e lim ina te  p o o r  sy m b o l ex am p les  th a t  d id  n o t  
re a c h  th e  85%  c r i te r io n  o f c o m p re h e n s io n . T h e  th ree  d im e n s io n s  of 
th e  safety  sy m b o ls  t h a t  a re  u s e d  in  th e  s t a n d a r d  a re  co n sis ten cy , 
legibility, a n d  c o m p re h e n s io n . S a fe ty  la b e ls  t h a t  a re  s ta n d a rd iz e d  
th ro u g h  ANSI Z 5 3 5 .4  (1997) co n v ey  fo u r  e le m e n ts  of the h a z a rd  
(se rio u sn e ss , h a z a r d  d esc rip tio n , c o n s e q u e n c e s , a n d  avo idance) m a in ly  
th ro u g h  tex t, w i th  sym bo ls b e in g  u s e d  a s  o p tio n a l re in fo rcem en t.
A n o th e r  d e f in itio n  of adequacty  in tro d u c e d  b y  Ross (1981) a s  the  
legal d e fin itio n  s e t  b y  th e  c o u rts , is  s im ila r  to  th e  ANSI Z 5 3 5 .3  (1997) 
s ta n d a rd s , y e t le s s  tech n ica l. A cco rd in g  to  R o ss  (1981) a n  a d e q u a te  
w a rn in g  s h o u ld  in c lu d e  th e  follow ing: a) th e  im p o rtan ce  o f 
th e  r isk  involved; b) th e  c h a ra c te r is t ic s  o f  th e  r i s k  so  th a t  th e  u s e r  will 
c o m p re h en d  it; c) adv ice  for th e  u s e r  t h a t  w ill a s s is t  th em  in  avo idm g 
th e  h aza rd ; a n d  d) c learly  com m u n ic a t in g  th e  h a z a rd  to th e  u s e r .  
M oreover, so m e  w a rn in gs h av e  b e e n  c o n s id e re d  in su ffic ien t b e c a u s e  
on ly  ve rba l w a rn in g s  a re  u se d . T h is  c o n s t i tu te s  a  p roblem  fo r th o s e  
w ho a re  n o t  f lu e n t  in  E ng lish .
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H ence, Je n tsc h . (1996) c o n d u c te d  a  s tu d y  o f  av ia tio n  sa fe ty  
p ic tog ram s w ith  p a r t ic ip a n ts  from  fo u r la n g u a g e  g ro u p s . T hey  
d ec ip h e red  13 p ic to g ra m s  th a t  a re  co m m o n ly  u s e d  on  a irc ra f t  
p a sse n g e r  sa fe ty  in fo rm a tio n  c a rd s . O n ly  tw o o f th e  p ic to g ram s d id  
n o t  m ee t th e  85  p e r c e n t  c rite rio n , w h ic h  d e m o n s tra te d  so m e  
“u n iv e rsa lity ” o f p ic to g ra m s . T he s u b je c ts  d id  n o t  recogn ize  specific  
d e ta ils  of th e  p ic to g ra m s , b u t  d id  ge t th e  g e n e ra l  m ea n in g. T h is 
s u p p o r ts  th e  id e a  o f  u s in g  icons to  e n h a n c e  u n d e rs ta n d a b il i ty  w ith  
peop le  w ho a re  n o t  f lu e n t  in  E ng lish .
The u s e  o f ic o n s  m a y  a u g m e n t th e  c o m m u n ica tiv en ess  o f a  
w arn in g . B e ca u se  c h ild re n  a n d  n o n -n a tiv e  E n g lish  sp e a k e rs  m a y  b e  
u s e r s  of the  p ro d u c t, w a rn in gs sh o u ld  b e  u n d e rs ta n d a b le  for th e  
in te n d e d  p o p u la tio n  (W ogalter & Y oung, 1993). H ence, ico n s  m a y  b e  
u s e d  to e n h a n c e  th e  u n d e r sta n d ing b y  th e  u s e r .  Icons m a y  n o t  o n ly  
In c rease  th e  c o n s p ic u ity  o f th e  w arn in g , b u t  th e y  c a n  a lso  re in fo rce  
th e  v e rb a l m e ssa g e  (W ogalter & Y oung, 1993). T h is re in fo rc e m e n t 
m a y  a lso  a id  fri fa c ili ta tin g  b eh av io ra l co m p lian ce .
Along th e s e  l in e s , th e  labe l sh o u ld  c o m m u n icate th e  p o te n tia l  
h a z a rd . T hus, th e  w a rn in g  m u s t  c learly  a n d  u n a m b ig u o u s ly  id en tify  
a n d  convey th e  p o ss ib le  r i s k  of d a n g e r  a s s o c ia te d  w ith  th e  p ro d u c t.
I ts  lan g u ag e  a n d  e x p re s s io n  m u s t  be  d ire c te d  to w a rd s  th e  a v e rag e  u s e r  
a n d  sh o u ld  n o t  b e  v a g u e . U nfo rtunate ly , th is  d o e sn 't  a lw ays in c re a s e  
th e  w a rn in g  c o m p lia n c e  (Sales, 1982).
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If th e re  Is h ig h  r is k  o f h a rm , th e  lo c a tio n  o f  th e  w a rn in g  m u s t  
a lso  b e  c o n sid e re d . I t  m u s t  b e  o n  th e  p ro d u c t  i ts e lf  a n d  n o t  j u s t  o n  
th e  In s tru c tio n s  s h e e t  in s id e  th e  p ro d u c t 's  c o n ta in e r  (Sedes, 1982). 
S a les  (1982) e x p a n d e d  u p o n  th e  e s ta b lis h e d  s ta n d a rd s  b y  in tro d u c in g  
c o n sp ic u o u sn e ss  a s  a  fac to r  fo r m a in ta in in g  a d e q u a c y  of th e  w a rn in g s . 
S a les  (1982) a n d  W ogalte r a n d  Y oung (1993) s ta te d  th a t  th e  w a rn in g  
m u s t  b e  p ro m in e n t a n d  n o t  b le n d  iu  w ith  th e  b o d y  of o th e r  
in fo rm ation . F o r  exam p le , i t  s h o u ld  n o t  b e  p r in te d  in  th e  s a m e  size  
a n d  color a s  th e  b o d y  o f  th e  w arn in g .
A dd itiona l fa c to rs  in  d esig n in g  a n  a d e q u a te  w a rn in g  la b e l in c lu d e  
th a t  th e  w a rn in g  is  su ffic ien tly  b ro a d  a n d  e n co m p ass in g . H ence , i t  
m u s t  convey th e  sa fe  a n d  p ro p e r  u se  a n d  d isp o sa l  o f th e  p ro d u c t. 
M oreover, S a le s  (1982) su g g e s te d  th a t  w a r n in g s  sh o u ld  n o t  b e  m a d e  
w eaker b y  fo c u s in g  o n  th e  positive  a sp e c ts  o f  th e  p ro d u c t. F o r 
exam ple, p h y s ic ia n s  m ig h t o n ly  focus o n  th e  b e n e fits , r a th e r  t h a n  th e  
p o te n tia l s id e  e ffec ts  o f th e  d ru g s . F inally , W ogalte r a n d  Y oung  (1993) 
believed th a t  a n  a d e q u a te  w a rn in g  is  o n e  t h a t  m o tiv a te s  in d iv id u a ls  
to w ard  co m p lian ce . D esp ite  a ll th e  s ta n d a r d s  a n d  recom m e n d a tio n s , 
in ju rie s  s till  o c c u r  a s  a  r e s u l t  o f  p o ten tia lly  in a d e q u a te  w a rn in g s .
C o n seq u en tly , n u m e ro u s  c o u r t  c a se s  h a v e  o c cu rred  d u e  to  th e  
sh o rtco m in g s o f  w a rn in g  lab e ls . For in s ta n c e , b y  legal d efin ition  a n  
in su ffic ien t w a rn in g  is  in  effect n o  w a rn in g  f A m erican  O p tica l Co. v. 
W eid en h a m er . 1980). M oreover, a  p ro d u c t  i s  c o n s id e re d  defective  
w h e n  i t  is  so ld  w ith o u t  a n  a d e q u a te  w a rn in g  fR lnd lisbaker v. W ilso n
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a n d  F a n n o re  D is tr ib u tin g  C o.. 1974). A cco rd in g  to  M a d d e n  (1987), 
th e  d u ty  to  w a r n  is  p o ss ib ly  th e  m o s t  p ro m in e n t cla im  in  m o d e m  
p ro d u c ts  h a b ili ty  litiga tion . T h u s , p ro d u c t  U ability h a s  b eco m e  a n  
im p o rta n t i s s u e  n o t  on ly  for th e  c o u r ts , b u t  a lso  fo r th e  m a n u fa c tu re rs .
C o n c e rn in g  th e  a d e q u a c y  o f  d ru g  w a rn in g s , th e  N o n p re sc r ip tio n  
D ru g  M a n u fa c tu re rs  A sso c ia tio n  (NDMA) h a s  c o n s tru c te d  so m e 
g u id e lin e s  w h ic h  a re  specifica lly  fo r o v e r- th e -c o u n te r  m e d ic a tio n s . 
P re sc r ip tio n  d ru g s ,  how ever, a re  m o re  s tr in g e n tly  r e g u la te d  a n d  
c o n tro lle d .
A cco rd in g  to  th e  NDMA (1990), re a d a b ü ity  is  a  m a jo r  g u id e lin e  
in  o rd e r fo r  d r u g  w a rn in g s  to  b e  a d e q u a te .  T heir d e fin itio n  o f 
re a d a b ü ity  is: " th e  e ase , sp eed , a n d  a c c u ra c y  w ith  w h ic h  in fo rm a tio n  
c a n  b e  read "  (pg. 5). How ever, th e re  is  n o  sing le  fa c to r  t h a t  
d e te rm in e s  re a d a b ili ty . Type size, lin e , le n g th , a n d  le a d in g  (spaces 
be tw een  lines) s h o u ld  b e  c o n s id e re d  in  re la tio n  to  o n e  a n o th e r .  
M oreover, th e  d e s ig n e r  m u s t  b e  c o g n iz a n t o f th e  in k  u s e d , th e  
m a te r ia l i t  is  p r in te d  on , th e  size  o f  th e  lab e l, a n d  th e  p ro c e s s  u se d  to  
p r in t  th e  lab e l. T h u s , th e  e v a lu a tio n  o f  re a d a b ü ity  s h o u ld  b e  m a d e  b y  a  
te a m  w o rk in g  to g e th e r .
W ith  re g a rd  to  ty p o g rap h y , th e  NDMA (1990) s u gge s te d  th a t  
type  size s h o u ld  b e  a t  le a s t  4 .5  p o in ts  if  th e  in k  is b la c k  o n  a  w h ite  o r  a  
co lo red  b a c k g ro u n d . If  th e  copy  is  re v e rse d , th e n  th e  ty p e  s ize  sh o u ld  
b e  a b o u t 6  p o in ts . F u rth e rm o re , w h e n  th e  p ro d u c t s iz e  lim its  th e  ty p e  
size, sm aU er ty p e  m a y  b e  re a d a b le  w ith  a  c o m b in a tio n  o f  o th e r  fac to rs .
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U n fo rtu n a te ly , th e  NDM A (1990 ) g u id e lin es  d id  n o t  sp e c ify  th o se  
c o m b in a tio n s . T h ere fo re , p h y s ic a l  c h a ra c te r is tic s  o f th e  w a rn in g , s u c h  
a s  fo n t size, b a c k g ro u n d  co lo r, a n d  icon  n e e d  to  b e  e m p ir ic a lly  te s te d  
w ith  re g a rd  to  p e rc e iv e d  re a d a b il i ty , u n d e rs ta n d a b ili ty , a n d  
h a z a rd o u sn e ss .
F o n t Size
W arn in g  la b e ls  s h o u ld  h a v e  large, bold , a n d  legible ty p e  
(W ogalter & Y oung, 1993). H ow ever, th e  fo n t s izes  fo u n d  o n  th e  
A p o th eca ry  C o m p an y 's  p r e s c r ip t io n  w a rn in g  lab e ls  c u r r e n t ly  u s e d  in  
lo ca l p h a rm a c ie s  ra n g e  f ro m  3 -  to  12-po in t type . A lth o u g h  so m e  o f 
th e s e  la b e ls  a re  w ith in  th e  b o u n d a r ie s  s e t  b y  th e  NDMA (1990) fo r 
n o n p re s c r ip tio n  la b e ls , m a n y  o f  th e m , how ever, a re  s m a lle r  th a n  th e  
g u id e lin e s  (e.g., 3 -p o in t ty p e). F u rth e rm o re , few  o f  th e  la b e ls  a re  a lso  
w ith in  th e  ANSI Z 5 3 5 .4  (1 9 9 7 ) s ta n d a r d ’s  re c o m m e n d e d  8 -p o in t  size.
F o n t size  is  a n  i s s u e  t h a t  n e e d s  a tte n tio n  for m a n y  re a s o n s . T he 
e ld e rly  a re  a  w ide ly  g ro w in g  p o p u la tio n  in  th e  U n ited  S ta te s  a n d  n o t  
on ly  do  th e y  h av e  th e  la rg e s t  b u r d e n  o f illn esses , b u t  th e y  a re  a lso  th e  
la rg e s t c o n s u m e rs  o f  m e d ic a t io n s  (D arnell e t. a l., 1986). I t  h a s  b e e n  
sh o w n  t h a t  in  e ld e rly  p o p u la t io n s , 10 - 31% o f h o sp ita l  a d m is s io n s  
w ere a s s o c ia te d  w ith  d r u g  re a c t io n s , w h e rea s  m e d ic a tio n  e r ro r  
a c c o u n te d  for 10% o f th o s e  a d m is s io n s  (G rym onpre  e t. a l.,  1988). 
V a n d e rp la s  a n d  V a n d e rp la s  (1980) exam ined , a m o n g  o th e r  
c h a ra c te r is t ic s , fo n t s ize  w i th  re g a rd s  to  rea d a b ility  fo r o ld e r  a d u lts . 
T heir r e s u l ts  s ta te d  t h a t  1 2 -p o in t ty p e  w as e a s ie s t  to  r e a d  b y  th e  o lder
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a d u l ts  a n d  th a t  la rg e r  t h a n  1 2 -p o ln t type s izes  w ere  m o re  d ifficu lt to  
re a d , b e c a u se  th e y  w ere  "m assive ."  However, G ry m o n p re  e t .  a l. (1988) 
s ta te d  th a t  m ed ica tio n  in s t ru c t io n s  sh o u ld  b e  p r in te d  in  a t  le a s t  14- 
p o tn t size a n d  co n tain s im p le  w o rd s  a n d  se n te n c e s . A lth o u g h  th e s e  
r e s u l ts  o n  th e  su rfa c e  a p p e a r  to  b e  co n trad ic to ry , th e re  is  leg a l 
s u p p o r t  for in c re a s in g  th e  fo n t  size  o f w arn in g  lab e ls .
T here a re  a  n u m b e r  o f  c a s e s  in  p ro d u c ts  liab ility  c o n ce rn in g  
“t in y  le ttering ."  F o r ex am p le , in  S ta n le v  In d u s tr ie s . Inc. v . W . M. B a rr 
& C o.. In c .. (1992), lin s e e d  o il c a u s e d  a  s p o n ta n e o u s  c o m b u s tio n  o f 
ra g s , w h ich  su p p o se d ly  s ta r te d  a  fire  in  th e  p la in tif f s  p la n t .  T he  
p la in tiff, a  n a tiv e  S p a n is h -s p e a k e r , d id  n o t  beheve t h a t  th e  w a rn in g s  
p ro v id ed  on  th e  lin se e d  o il b o ttle  w ere  a d e q u a te . The w a rn in g , 
p r in te d  o n  th e  b a c k s id e  o f  th e  p ro d u c t, w as w r it te n  in  s m a ll  fo n t type. 
T he  c o u rts  ru le d  t h a t  th e  w a rn in g  w a s c o n s id e re d  in a d e q u a te , in  p a rt, 
d u e  to  th e  sm a ll type  size. C o n seq u en tly , i t  w ou ld  h ave  b e n e f ite d  th e  
m a n u fa c tu re r  to  h av e  a  la rg e r  fo n t type o n  th e  p ro d u c t.
In  B ean  v. R oss M a n u fa c tu rin g  Co. (1961), a  sm a ll  fo n t  s ize  w as 
a lso  m en tio n ed  w h e n  d e c id in g  if  th e  labe l w as a d e q u a te . A  p lu m b e r  
u s e d  a  d ra in  so lv en t to u n c lo g  a  d ra in . He left th e  p lu g  in  a n d  a n  
e x p lo s io n  o c c u rre d  fro m  th e  p r e s s u r e  from  th e  d r a in  so lv e n t. T he  
p lu m b e r  w as s i t tin g  c lo se  to  th e  exp lo sion  w h ich  c a u s e d  p e rm a n e n t  
eye in ju rie s . T he  w o rd s "do n o t  p lug" a n d  " s ta n d  aw ay" w ere  o n  th e  
in s tru c t io n s  labe l, b u t  th e s e  w o rd s  w ere n e ith e r  e m p h a s iz e d  in  co lo r 
n o r  b y  in c re a se d  fo n t size. A lth o u g h  th e  p la in tiff  o rig in a lly  w o n  th is
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c a s e  d u r in g  th e  a p p ea l, th e  ju d g m e n t  w as  rev e rse d  a n d  a  n ew  tr ia l  w as 
o rd e re d . O nce ag a in , th e  d e fe n d a n t  m ay  h a v e  p re v e n te d  h a v in g  th e  
b u r d e n  o f legal p ro ce ed in g s  b y  in c lu d in g  a  la rg e r  w a rn in g  typeface.
The perce ived  re a d a b il i ty  o f  fo n t sizes a n d  s ty le s  w ith  re g a rd  to  
w a rn in g  lab e ls  w a s  e x am in e d  b y  S ilver a n d  B ra u n  (1993). T heir 
r e s u l ts  in d ic a te d  th a t  th e re  w a s  g re a te r  p e rce iv ed  re a d a b ili ty  w h e n  
th e  b o d y  of th e  w a rn in g  (e.g ., k e e p  o u t  o f  th e  r e a c h  o f ch ild ren ) w as 
p r in te d  in  1 0 -p o in t ty p e  a s  o p p o se d  to  8 -p o in t type . I t  w as  a lso  fo u n d  
t h a t  w h e n  th e  s ig n a l w o rd  a n d  b o d y  of th e  w a rn in g  w ere  o f th e  sam e  
fo n t size, pe rce ived  re a d a b il i ty  a n d  perce ived  h a z a rd o u s n e s s  in c re a s e d  
(Silver, K hne, & B ra u n , 1994). In  g en era l, th e  la rg e r  th e  p r in t  size  o f 
th e  w a rn in g , th e  g re a te r  th e  p e rc e iv e d  re a d a b il i ty  a n d  p e rce iv ed  
h a z a rd o u s n e s s  (Silver e t. a l, 1994).
B arlow  a n d  W ogalter (1993) u tilized  p r in t  a d s  to  t e s t  h ig h ly  
c o n sp ic u o u s  w a rn in g s , w h ic h  w ere  11-po in t, bo ld , b la c k  p r in t  a g a in s t  
le s s  c o n sp ic u o u s  w a rn in g s , w h ic h  w ere 60  p e rc e n t  sm a lle r  w ith  p la in  
b la c k  p r in t  to  se e  w h ic h  w a s  m o re  effective w ith  r e g a rd s  to  m em ory  
a n d  know ledge. T hey  fo u n d  t h a t  p a r t ic ip a n ts  w ho  v iew ed th e  h ig h ly  
c o n sp ic u o u s  w a rn in g s  p e rfo rm e d  b e tte r  o n  s u b s e q u e n t  m em o ry  a n d  
know ledge te s ts  th a n  th o se  w h o  v iew ed  th e  le s s  c o n sp ic u o u s  
w arn in gs. C o n sp ic u o u s  w a r n in g s  a re  m ore  likely  to  a t t r a c t  th e  
r e a d e r 's  a tte n t io n  b e c a u s e  th e y  do  n o t  b le n d  in  w ith  th e  o th e r  te x t a n d  
p ic tu re s  fo u n d  o n  th e  la b e l (W ogalter, R ash id , C la rk e , & K alsher,
1 9 9 1 ).
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A long th e  sa m e  lin e s  o f  le s s  c o n sp ic u o u s  w a rn in g s , th e  a m o u n t  
a n d  size  o f  n e e d e d  in fo rm a tio n  is  d e c re a se d  d u e  to  th e  s m a ll  s ize  of 
th e  p ro d u c ts  (W ogalter &  Y oung , 1994). B a rlo w  a n d  W o g a lte r  (1991) 
a n d  W ogalte r a n d  Y oung  (1994) a lso  in v es tig a te d  th e  u s e  o f a lte rn a tiv e  
lab e ls  to  in c re a s e  th e  lab e l su r fa c e  a re a  a s  c o m p a re d  to  th e  s ta n d a rd  
c o n tro l b o ttle  in  w h ic h  th e  p r in te d  lab e l o c c u p ie d  a l l  a v a ila b le  sp ace . 
T he tw o a lte rn a t iv e  la b e lin g  m e th o d s , ta g s  a n d  w in g s , p ro v id e d  
g re a te r  e a s e  o f re a d in g  a n d  w a rn in g  n o tic e a b ility  o f  th e  la b e ls  w h en  
c o m p a re d  to  th e  c o n tro l b o ttle . O n  m o s t o f  th e  o th e r  q u a li t ie s  w h ich  
w ere  a tt ra c t iv e n e s s , e a se  o f  u s e , like lihood  o f  r e a d in g  th e  lab e l, 
p u rc h a s in g  in te n tio n s , a n d  c o s t  e s tim a te s , th e  y o u n g e r  s u b je c ts  
p re fe rre d  th e  s ta n d a r d  la b e l, w h e re a s  th e  e ld e rly  p re fe r re d  th e  w ings 
label. H ence , in c re a s in g  su r fa c e  a r e a  o f th e  la b e l o n  v e ry  sm a ll  
p ro d u c ts  a p p e a rs  to  b e  a  fea s ib le  m e th o d  o f  m a k in g  w a rn in g s  m ore  
a d e q u a te . T here fo re , a d d in g  m o re  su rfa c e  sp a c e  c a n  fa c ih ta te  la rg e r 
fo n t size, w h ic h  m a y  r e s u l t  in  m o re  re a d a b le  w a rn in g s  w h e n  co m b in ed  
w ith  o th e r  fa c to rs  s u c h  a s  co lo r a n d  icon.
C olor
A n o th e r  i s s u e  o f c o n c e rn  w ith  re g a rd s  to  p r e s c r ip t io n  w a rn in g  
lab e ls  is  co lo red  b a c k g ro u n d s . Adeims a n d  E d w o rth y  (1995) 
d e m o n s tra te d  t h a t  re d  is  a s s o c ia te d  w ith  h ig h e r  lev e ls  o f  p e rce iv ed  
u rg en c y  t h a n  b lac k . T hey  fo u n d  t h a t  s ig n a l w o rd s  in  b la c k  h a d  to  be 
tw ice th e  size  o f  a  re d  s ig n a l  w o rd  in  o rd e r  to  give th e  s a m e  p erce iv ed  
u rg en cy . B ra u n , K line, a n d  S ilver (1995) s u ^ e s t e d  t h a t  p ro d u c t
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w a rn in g s  sh o u ld  b e  p r in te d  in  color, b a s e d  o n  th e i r  r e s u l ts  th a t  co lo r 
lab e ls  w ere r a te d  a s  m o re  h a z a rd o u s  a n d  m o re  re a d a b le  th a n  b lack - 
a n d -w h ite  lab e ls . H ow ever, co lo red  b a c k g ro u n d s  o f  m o s t  w a rn in g  
la b e ls  vary. M an y  o f th e s e  co lo red  b a c k g ro u n d s  c o n c e rn  a e s th e tic s , 
r a th e r  th a n  e m p h a s iz in g  w a rn in g  In fo rm ation .
The ANSI Z 5 3 5 .3  (1997) s ta n d a rd s  s ta te d  t h a t  s ig n a l w o rd s (the  
w o rd s  th a t  in d ic a te  a  d eg ree  o r level o f h a z a rd , s u c h  a s  CAUTION o r 
WARNING) s h o u ld  e a c h  b e  in  specific  co lo rs. F o r  e x am p le , DANGER 
sh o u ld  be  w r it te n  in  w h ite  le tte rs  o n  a  re d  b a c k g ro u n d , WARNING 
sh o u ld  b e  w ritte n  In  b la c k  le tte rs  o n  a n  o ran g e  b a c k g ro u n d , a n d  
CAUTION sh o u ld  b e  w r i t te n  in  b lac k  le t te rs  o n  a  ye llow  b a c k g ro u n d . 
T he  w ord  "DANGER", a c c o rd in g  to  th e  ANSI Z 5 3 5 .4  (1997) s ta n d a rd s  
in d ic a te s  th e  h ig h e s t  level o f h a z a rd , th e  w o rd  "WARNING" is a  
m e d iu m  level o f  h a z a rd ,  a n d  th e  w ord  "CAUTION" in d ic a te s  th e  low est 
level o f h a z a rd . W ith  re g a rd s  to  s ig n a l w ords, W o g a lte r a n d  Silver 
(1990) fo u n d  t h a t  h a b itu a t io n  o f s ig n a l w o rd s  is  a  p o te n t ia l  p rob lem . 
T h ey  a lso  d isc o v e re d  t h a t  in d iv id u a ls  d id  n o t  d is c r im in a te  b e tw een  th e  
te rm s , "CAUTION" a n d  "WARNING" w ith  re g a rd  to  h a z a r d  level. 
A ccord ing  to  W o g alte r a n d  Silver (1990), "DEADLY" h a d  a  g re a te r  
a ro u s a l  s t re n g th  t h a n  a l l  o f  th e  o th e r  te rm s . T h ere fo re , th e  pe rce ived  
like lihood  a n d  se v e r ity  o f  in ju ry  is  m irro red  b y  g re a te r  w o rd  s tre n g th . 
F u r th e rm o re , W ogedter em d S ilver (1995) p ro v id ed  a  l is t  o f  s ig n a l 
w o rd s  th a t  95%  o r  m o re  o f  th e  fo u r th  a n d  fifth  g ra d e rs  a n d  80%  or 
m o re  o f th e  n o n -E n g U sh  sp e a k e rs  knew . In c lu d e d  In  th is  f is t w ere
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“CAUTION,” “W ARNING,” a n d  “DA N G ER,” b u t  th e re  w ere  a lso  w o rd s  
th a t  w ere  re c o g n ize d  m o re  th a n  c o m m o n  s ig n a l  w o rd s . For exam p le , 
“NO” w a s  re c o g n iz e d  m o re  th a n  “CAUTION,” “HOT” a n d  “STO P” 
w ere rec o g n ize d  m o re  th a n  “W ARNING,” a n d  “DANGEROUS,” a n d  
“POISON” w ere  re c o g n iz e d  m o re  t h a n  “D A N G ER.” F u r th e rm o re , th e  
m o s t h ig h ly  re c o g n ize d  s ig n a l w o rd  w a s  “PO ISO N ,” a lth o u g h  th is  
sig n a l w o rd  c o n n o te s  a  specific h a z a rd  w h ic h  le a d s  to d e a th  a n d  m ay  
b e  m ore  fam fiia r t h a n  th e  o th e r  s ig n a l w o rd s . T h u s , i t  m a y  be 
b en efic ia l to  r e - th in k  th e  u sa g e  o f th e  th re e  m o s t  com m on s ig n a l 
w ords.
T he ANSI Z 5 3 5 .3  (1997) s ta n d a r d s  a lso  s ta te d  t h a t  red , o ran g e , 
a n d  yellow , s h o u ld  b e  u s e d  to in d ic a te  th e  h ig h e s t, m ed ium , a n d  
low est levels o f  h a z a rd  respective ly . T herefo re , b e c a u s e  re d  u s u a l ly  is 
a cc o m p a n ie d  b y  th e  w o rd  w ith  th e  h ig h e s t  level o f  h a z a rd  (e.g., 
DANGER) p eo p le  m ig h t a ssu m e  t h a t  a  w a rn in g  w ith  a  re d  b a c k g ro u n d  
h a s  th e  m o s t p e rce iv ed  h a z a rd o u s n e s s . T h is w a s  sh o w n  b y  B ra u n  a n d  
Silver (1995) in  w h ic h  th e y  in v e s tig a te d  th e  in te ra c t io n  o f s ig n a l 
w ords a n d  co lo rs . T h ey  fo u n d  th a t  r e d  p r in t  co m m u n icated  th e  
g re a te s t  level o f  p e rc e iv e d  h a z a rd , fo llow ed b y  o ran g e , b lack , g reen , 
a n d  b lu e  p r in t,  resp ec tiv e ly . B lack , g ree n , a n d  b lu e , how ever, d id  n o t 
s ig n ifican tly  d iffer in  perce ived  h a z a rd . W h en  th e  s ig n a l w ord, 
"DEADLY" w a s  p re s e n te d  in  red  p r in t,  i t  conveyed  a  h ig h e r  level o f 
h a z a rd , t h a n  w h e n  i t  w a s  p re se n te d  in  g re e n  p r in t .  T here  w as a lso  a  
s ta tis t ic a lly  s ig n if ic a n t in te ra c tio n  b e tw e e n  s ig n a l w o rd  a n d  p r in t
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color. F o r exEunple, th e  w ord  "DEADLY" w ritte n  in  g ree n  in k  h a d  th e  
saune p e rc e iv e d  h a z a rd  level a s  th e  w o rd  "CAUTION" p r in te d  in  
o range . T h is  w a s  a lso  show n  b y  G riffith  a n d  L eonard  (1997) w ho 
s ta te d  th a t  w ith  th e  ty p ica l s ta n d a rd s , th e  re la tiv e  r a n k in g  of c o lo rs  
w ere  red , o ra n g e , a n d  yellow  re sp ec tiv e ly . F u rth e rm o re , th e y  a lso  
s ta te d  t h a t  s ig n a l  w o rd s  w ere a lso  in  a  s im ila r  o rd e r  to  th o se  s ta n d a r d s  
(e.g., DANGER, WARNING, CAUTION).
C o n tra ry  to  th is  belief, how ever, L eo n a rd , M atth ew s, a n d  K a rn e s  
(1986) fo u n d  t h a t  th e  p e rc ep tio n  o f  r i s k  w a s  n o t c h a n g e d  re g a rd le s s  
of th e  co lor o f  s ig n a l w ords. A lth o u g h  th is  w a s  sh o w n  in  o n e  s tu d y , a  
few  c o u r t  c a s e s  h a v e  in c lu d ed  th e  i s s u e  o f co lor w h e n  c o n s id e r in g  th e  
ad eq u acy  o f a  lab e l.
For in s ta n c e ,  in  Spru ill v. B ovle-M idw av. Inc. (1962) a  1 4 -m o n th  
old in fa n t  d ie d  fro m  ch em ica l p n e u m o n ia  a s  a  r e s u l t  o f in g e s tin g  
fu rn itu re  poU sh . T he  m a n u fa c tu re r  fa i le d  to  give su ffic ien t w a rn in g  o f  
d a n g e r a n d  a s  a  re s u l t ,  th e  m o th e r  p la c e d  th e  p ro d u c t  w ith in  r a n g e  o f 
th e  ch ild . T h e  re v e rse  side  of th e  la b e l  c o n ta in e d  th e  fo llow ing 
w ord ing  in  r e d  le t te r s  w h ich  w ere  a b o u t  9 -p o in ts  in  h e ig h t: "CAUTION 
COM BUSTIBLE MIXTURE." B e n e a th  th is ,  in  red  le t te rs  4 .5 -p o in ts  in  
h e ig h t w as: "Do n o t  u s e  n e a r  fire o r flam e". S evera l lin e s  dow n, a g a in  
in  4 .5 -p o in t ty p e , in  b ro w n  in k  w a s  th e  w o rd : "DIRECTIONS". 
U n d e rn e a th  th is ,  fo llow ed seven  lin e s  o f  d ire c tio n s  p r in te d  in  b ro w n  
le tte rs  a b o u t  2 .2 5 -p o in ts  in  h e ig h t. O n  th e  e ig h th  fine  o f d ire c tio n s , in  
4 .5 -p o in t ty p e  a n d  b ro w n  in k  a p p e a re d  th e  w ords: "Safety  Note".
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Follow ing th is ,  in  le t te r s  a p p ro x im a te ly  2 .2 5 -p o in ts  h ig h  w as:
"C o n ta in s re fin ed  p e tro le u m  d is tilla te s . M ay b e  h a rm fu l  if  sw allow ed, 
e sp ec ia lly  b y  c h ild ren ."  In  th is  case , h a d  th e  w a rn in g  b e e n  ab le  to  
a t t r a c t  the  u s e r 's  a t te n t io n  d u e  to  its  p o s itio n , s ize , a n d  th e  co lo ring  of 
i ts  le tte rin g , th e  m o th e r  m ig h t  n o t  h a v e  left th e  p r o d u c t  in  th e  
p re se n c e  o f h e r  ch ild . T h e  p h y s ic a l  c h m a c te r is t ic s  o f  th e  w a rn in g  
(e.g., color, fo n t size) in d ic a t in g  th a t  th is  p r o d u c t  is  le th a l  to  c h ild re n  
s h o u ld  have  b e e n  e q u a l  in  p e rce iv ed  d a n g e r  to  th e  c o m b u s tib ih ty  o f 
th e  p ro d u c t.
In  a  c o u r t  c a se  d is c u s s e d  e a rh e r  w ith  r e g a rd  to  fo n t  size. B ean  v. 
R oss M an u fac tu rin g  Co. (1 9 6 1 ), co lor w a s  a ls o  m e n tio n e d  w h e n  
d ec id in g  if th e  lab e l w a s  a d e q u a te .  T he la b e l d id  n o t  h a v e  a n y  a d d e d  
e m p h a s is  in  size  o r  co lo r  a n d  a lth o u g h  th e  p la in t if f  o rig in a lly  w on th is  
c a se , th e  ju d g m e n t w a s  re v e rs e d  a n d  a  n e w  t r ia l  w a s  o rd e re d .
In  a n  in te g ra tio n  o f  leg a l a c tio n s  a n d  l i te ra tu re .  S ilver a n d  
F e r ra n te  (1997) h a v e  c o m e  to  m a n y  c o n c lu s io n s  w ith  re g a rd s  to  th e  
u s e  o f color o n  w a rn in g  la b e ls . N ot o n ly  d o es  c o lo r c o n tr ib u te  to 
p ro v id m g  a  m o re  c o n s p ic u o u s  w a rn in g  (ANSI Z 5 3 5 .4 , 1997 ; NDIVIA, 
1990; W estin g h o u se , 1981), b u t  a lso  cogn itive  p ro c e s s in g  c a p a b ü itie s  
m a y  b e  h in d e re d  b y  u s in g  a  m u lt i tu d e  o f co lo rs . T h u s , b la c k  p r in t  o n  a  
U ghtly  colored  b a c k g ro u n d  (e.g ., yellow) m a y  b e  a n  effective 
a lte rn a tiv e . T hey  a lso  c o n c lu d e d  th a t  r e d  s h o u ld  b e  u s e d  w h e n  it 
re f le c ts  im m in e n t  d a n g e r  a n d  t h a t  in  g e n e ra l, th e  sa fe ty  co lo rs  u s e d  
s h o u ld  co n n o te  th e  s a m e  level o f h a z a rd  a s  th e  s ig n a l  w o rd  a n d
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p ro d u c t, so  t h a t  th e re  is  n o  in te ra c t io n  o r  c o m p ro m is in g  o f  perce ived  
h a z a rd . U n fo rtu n a te ly , th e  s ta n d a r d s  co n c ern in g  w h ic h  co lo r to  u se  
o n  c o n su m e r  p ro d u c t la b e ls , heis n o t  b e e n  to ta lly  a d h e re d  to  b y  
m a n u fa c tu re r s  (Silver & F e r ra n te ,  1997).
B a se d  o n  th e  e m p ir ic a l U te ra tu re  a n d  c o u r t  c a se s , co lo rs have  
b e en  sh o w n  to  b e  a  fa ir ly  p o w erfu l c h a ra c te r is t ic  w ith  re g a rd  to  
w a rn in g s . T h u s , it  is  im p o r ta n t  to  e s ta b l is h  w h ic h  co lo rs  m a k e  
w a rn in g s  m o re  sa lie n t. C o n se q u e n tly , i t  is  a lso  im p o r ta n t  to  co n sid er 
o th e r  is su e s , s u c h  a s  th e  u s e  o f  a n  icon  o n  a  w a rn in g  la b e l w h e n  
d e te rm in in g  sa lien cy .
Ic o n
A n ico n  is  a  p ic to r ia l  o r  g ra p h ic  im age  u s e d  to  r e p re s e n t  
in fo rm a tio n . A ccord ing  to  M ayer a n d  L au x  (1989), a  p ic to ria l 
re p re se n ts  th e  m ea n in g  a n d  n o t  a n  a b s tra c tio n , w h e re a s  a  sym bo l is 
m ore a b s t r a c t  a n d  th e  m e a n in g  m u s t  b e  le a rn e d  (e.g., r a d ia tio n  h a z a rd  
sym bol). G enera lly , p ic to r ia ls  a re  a  b it m o re  d e ta ile d  a n d  com plex  
th a n  ico n s . Ico n s  c o n ta in  o n e  s im p le  p ic tu re , w h e re a s  a  p ic to r ia l m ay  
c o n ta in  tw o o r  m o re  g ra p h ic a l  re p re s e n ta t io n s  to  co n v ey  th e  m essage . 
For exam ple , a n  icon  re p re s e n tin g  "Take w ith  Food" m a y  J u s t  b e  a  loaf 
o f b re a d , w h e re a s  a  p ic to r ia l  r e p re s e n tin g  th e  sa m e  th in g  m a y  c o n ta in  
a  p la te  w ith  s ilverw are  i n  o n e  p ic tu re  a n d  a n o th e r  p ic tu re  d irec tly  
a fte r i t  w ith  so m eo n e  ta k in g  a  p ill.
Ico n s a n d  p ic to ria ls  are u s e d  in  a  n u m b e r  o f w a rn in g s  w h e n  
p r in te d  in fo rm a tio n  m a y  n o t  b e  a b le  to  c o n n o te  th e  fu ll m ea n in g  to th e
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v a s t  m a jo rity  o f  c o n su m e rs  (Silver, W ogalte r, B rew ster, G lover, M urray , 
T illo tson , & T em ple , 1995). F o r ex am p le . If  people  do n o t  h a v e  good  
v ision , th e n  p r in te d  in fo rm a tio n  m a y  b e  too  sm all. M oreover, p eo p le  
w ho a re  ill i te ra te  o r  n o n -n a tiv e  E n g lish  s p e a k e rs  m ay  b e  n e i th e r  ab le  
to  re a d  n o r  u n d e r s ta n d  p rin te d  la n g u a g e . A lth o u g h  p ic to ria ls  a n d  ico n s 
a re  a  p o te n tia l w a y  to  convey th e s e  m e s sa g e s  w h en  p r in t  is  n o t  a  v iab le  
m eth o d , i t  is  q u e s tio n a b le  w h e th e r  o r  n o t  th e s e  p ic to ria ls  a re  
u n d e rs to o d  w i th o u t  v e rb a l re in fo rce m en t. W ould  a  g ro u p  o f  p eo p le  
w ho  h a d  n e v e r  s e e n  th e s e  icons befo re  o r  w ho  sp e a k  a  la n g u a g e  o th e r  
t h a n  E n g lish  b e  a b le  to  u n d e rs ta n d  th e m ?  Do th e se  icons h e lp  m a k e  
th e  w a rn in g  s ta te m e n t  m ore effective o r  ev en  m ore  a tte n tio n -g e ttin g ?  
AH u s e r s  ca n n o t  b e  expec ted  to  derive  th e  sa m e  m ean in g  fro m  a  g iven  
sym bol o r p ic to r ia l  w h ich  m ay  convey  a  v a ry in g  a m o u n t o f in fo rm a tio n . 
F o r exam ple, a  p ic tu re  o f a  bo o t m a y  c o n s t i tu te  a  shoe  s to re , sh o e  
re p a ir , a  c o u n try -w e s te rn  b a r, o r  c o n n o te  s lip p e ry  w hen  w et. T he 
ANSI Z 5 3 5 .3  (1 9 9 7 ) s ta n d a rd s  re c o m m e n d  a n  85%  re c o g n itio n  r a te  
fo r a  p ic to ria l o r  ic o n  to  be  c o n s id e re d  a c c e p ta b le , w h e rea s  th e  ISO 
(1979) c r ite r io n  is  o n ly  67% . H ow ever, th e s e  s ta n d a rd s  a re  n o t  
a lw ays a tta in a b le . F o r exam ple, M ayer a n d  L au x  (1989) fo u n d  th a t  
th re e  o u t  o f th i r te e n  in d u s tr ia l  ico n s d id  n o t  m ee t th e  ANSI Z 5 35 .3  
(1997) o r  ISO  (19 7 9 ) s ta n d a rd s .
D ifficult v e r s u s  e a sy  In d u s tr ia l s a fe ty  p ic to ria ls , w h ich  w ere  
b a s e d  o n  p re v io u s  s tu d ie s  o n  c o m p re h e n s io n , w ere looked  a t  w ith  
re g a rd s  to  c o m p re h e n s io n  ra te s  b y  B re ls fo rd , W ogalter, a n d  S cogg ins
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(1994). S e le c tio n  a n d  c la ss if ic a tio n  o f e a s y  a n d  d ifficu lt p ic to ria ls  
w ere b a se d  o n  p re v io u s  s tu d ie s  a n d  th e ir  c o m p re h e n s io n  d a ta . T h e  
e a sy  p ic to ria ls  w e re  m o re  re a d ily  u n d e rs to o d  t h a n  th e  m o re  d ifficu lt 
ones. F u r th e rm o re , th e  s u b je c ts  h a d  a  d ra m a tic  in c re a se  In  
c o m p re h e n s io n  a f te r  tra in in g .
F u r th e r  s tu d ie s  h a v e  b e e n  c o n d u c te d  o n  p ic to ria ls  u s e d  in  a ir l in e  
sa fe ty  c a rd s . C a ird , W h ea t, M cIn tosh , a n d  D e w a r (1997) sh o w ed  t h a t  
th e  c o m p re h e n s io n  o f  th e  p ic to ria ls  w a s  u n ifo rm ly  low. O n ly  12 o u t  o f 
36  p ic to ria ls  (33% ) m e t  th e  ISO  (1979) c o m p re h e n s io n  s t a n d a r d  o f  
67% . S im ila rly , S ilv er a n d  P e rlo tto  (1997) fo u n d  th a t  21 o f  4 0  
p ic to ria ls  (52 .5% ) w e re  w ith in  th e  ISO (1 979 ) s ta n d a rd ,  w h e re a s  o n ly  
11 o f 40  p ic to r ia ls  (27.5% ) m e t  th e  ANSI (1 9 9 7 ) 85%  c o m p re h e n s io n  
s ta n d a rd . T h ese  r e s u l ts  do  n o t  s u p p o r t  th e  u s e  o f  m a n y  o f  th e  c u r r e n t  
p ic to ria ls  o n  th e  sa fe ty  c a rd s .
R ingseis a n d  C a ird  (1995) ex am in e d  th e  c o m p re h e n s ib ility  o f  
tw en ty  p h c irm a c e u tic a l ico n s , w h ich  o n ly  c o n ta in e d  one p ic tu re  e a c h . 
T heir re s u l ts  in d ic a te d  t h a t  o n ly  fo u r o f  th e  tw e n ty  labe ls  p a s s e d  th e  
85%  ANSI (1997) c r i te r io n  a n d  sev en  p a s s e d  th e  67%  ISO  (1979) 
crite rion . M oreover, i f  a  w a rn in g  s la s h  ( / )  o r  a n  "X" is u s e d  th ro u g h  
th e  icon th a t  is  m e a n t  to  w a rn  peop le  to  a v o id  w h a tev e r is  in  th e  la b e l, 
th e n  th e re  is  g r e a te r  im d e rs ta n d a b ili ty . T h e y  re c o n s tru c te d  th e  ic o n s  
b y  in c re as in g  th e  u s e  o f s la s h e s  a n d  "X"s. C o n se q u e n tly , th e  s la s h e s  
m ad e  th e  p ro h ib itiv e  m e s s a g e s  m o re  c o n s is te n t ,  w h ic h  in c re a s e d  th e
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c o m p re h e n s io n  o f  fo u r  o u t  o f  th e  te n  rev ised  p ic to g ra m s  (R ingseis & 
C a ird , 1995).
F u r th e rm o re , S ilver, B a s in , S ex ton , a n d  F a b b i (1998) c o n d u c ted  
a  s tu d y  o f  4 2  p ic to r ia ls  c u r r e n t ly  fo u n d  o n  p re s c r ip tio n  m ed ica tio n  
b o ttle s  c o n c e rn in g  p eo p le  w ith  m e n ta l  re ta rd a tio n . O n ly  th re e  o f th e  
p ic to r ia ls  w e re  w ith in  th e  67%  ISO (1979) c o m p re h e n s io n  c rite r ia  
a n d  n o n e  o f  th e m  w ere  w ith in  th e  85%  ANSI Z 5 3 5 .3  (1997) 
c o m p re h e n s io n  c r ite r ia . T h is  d o e s  n o t  s u p p o r t  th e  u s e  o f  th e  
s ta n d a rd  p h a rm a c e u tic a l  p ic to ria ls , b u t  r a th e r  m a y  in d ic a te  a  ch an g e  is 
n e e d e d  w ith  r e g a r d  to  th e  p ic to r ia ls  th em se lv es .
C onverse ly , F r ie d m a n n  (1988) fo u n d  th a t  a d d in g  sy m b o ls  to 
w a rn in g  la b e ls  d id  n o t  in c re a s e  levels o f co m p lian ce  o r  m em o ry  of 
sa fe ty  in fo rm a tio n  (U rsic, 1984). Yet, a  positive  re la tio n s h ip  w as fo u n d  
b e tw e e n  th e  p e rc e iv e d  h a z a rd  a n d  rea d in g , follow ing, a n d  reca lling  
th e  w a rn in g  (F r ie d m a n n , 1988). T herefo re , does th e  in c lu s io n  or la c k  
o f  ico n s o n  a  w a rn in g  In flu en ce  ju d g m e n t e ith e r  fo r o r  a g a in s t  the  
m a n u fa c tu re r?
In  C a m p o s  v. F ire s to n e  T ire  & R u b b e r Co. (1984), w h ile  th e  
p la in tiff  w a s  in fla t in g  a  tire , h e  in s e r te d  h is  h a n d  in to  th e  p ro tec tive  
cage . T h is r e s u l te d  in  p e rm a n e n t  in ju rie s  to  h is  h a n d . A  la rg e  c h a r t  
w a s  k e p t w h ic h  in c lu d e d  th e  follow ing: "ALWAYS INFLATE TIRE IN 
SAFETY CAGE O R  U S E  A PORTABLE LOCK RING GUARD. U SE A CLIP- 
O N TYPE AIR C H E C K  WITH REM OTE VALVE SO THAT OPERATOR 
CAN STAND CLEA R DURING TIRE INFLATION." H ow ever, th e
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p la in tif f  c o u ld  n o t  re a d  o r w rite  E n g lish , w h ic h  re n d e re d  th e  w a rn in g  
ineffective . D u r in g  th e  f ir s t  tr ia l, th e  j u r y  re tu rn e d  a  v e rd ic t o f 
$ 2 5 5 ,0 0 0  a n d  th e  d e fe n d an t a p p e a le d . D u rin g  th e  a p p e a l, t h e  v e rd ic t 
w a s  re v e rse d  a n d  th e  ju d g m e n t w a s  fo r th e  d e fen d an t. T he  c o u r t  
ru le d  t h a t  th e r e  w a s  no  d u ty  to  w eim  w h e re  th e  d an g er is  o b v io u s  a n d  
th e  u s e r  is  know ledgeab le . T he u s e  o f  ico n s  o r sym bols m ig h t  h av e  
d e c re a se d  th e  p o ss ib ility  o f th is  a c c id e n t  h ap p en in g .
T he  d a n g e r  d id  n o t a p p e a r  to  b e  obv ious a s  re p o rte d  b y  K a lsh er 
e t. a l. (1998) in  th e  fam ous c a se  w h e n  a  w o m a n  w as sc a ld e d  b y  h o t 
coffee firom M cD o n a ld ’s. T heir s tu d y  in v es tig a te d  peop le ’s  a t t r ib u t io n s  
in  th e  c o n te x t  o f  p ro d u c t-u se  s c e n a r io s  b a s e d  o n  th e  in c id e n t  o f th e  
w o m a n  b e in g  sc a ld e d  by  th e  f a s t  food  coffee. In  th e ir  r e s u l ts ,  
r e s p o n d e n ts  g e n e ra lly  rep o rte d  a  low  lik e lih o o d  of b e in g  in ju re d  b y  
M cD onald ’s  coffee. The e v a lu a tio n  o f  c u r re n t ly  p re se n te d  w a rn in g  
In fo rm a tio n  o n  th e  coffee sh o w ed  t h a t  i t  n e e d s  to be  im proved . A 
p o ss ib le  im p ro v e m e n t m ay  b e  to  c h a n g e  th e  signa l w ord  firom “HOT” 
to  “EXTREM ELY H O T.”
In  B ro u s s a rd  v. C o n tin en ta l O il Co. (1983) th e  p la in tif f  w a s  
involved in  a n  exp losion  of n a tu r a l  g a s  s p a rk e d  by  a  B lack  & D ecker 
h a n d  d rill. I n  th e  ow ner's m a n u a l  th e re  w a s  a  sm all n o tic e  w h ic h  read : 
"CAUTION: F o r  S afe  O pera tion  S ee  O w n er 's  M anual." W h en  th e  d rill 
w as  in itia lly  o b ta in e d , a n o th e r  w o rk e r  rece ived  th e  d rill a t  th e  office o f 
th e  c o n s t ru c t io n  co m p an y  firom th e  s e c re ta ry . The s e c re ta ry  a s k e d  
th e  w o rk e r w h o  p ick e d  u p  th e  d rill if  h e  w a n te d  th e  b o x  i t  c am e  in
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a n d  tie  sa id  h e  h a d  n o  u s e  fo r it. H ence, n e i th e r  th e  w orker n o r  th e  
p la in tiff  ever sa w  th e  o w n e r 's  m a n u a l. I t  w as  m e n tio n e d  th a t  th e  
w a rn in g s  sh o u ld  h a v e  b e e n  p lac ed  o n  th e  d rill itse lf, b u t  th is  w ould  
h av e  c lu tte re d  th e  su rfa c e , th u s  m ak in g  th e  w a rn in g  le s s  effective. I t 
w as a lso  su g g ested  t h a t  ico n s  co u ld  have a lso  b e e n  a  possib ility  to  p u t  
o n  th e  d rill's  su rfa c e . A lth o u g h  th e  d e fe n d a n t p re v a ile d  w ith o u t u s in g  
ico n s  on  th e ir  p ro d u c t, n e v e rth e le s s , th e y  m ig h t  h a v e  p rev en ted  th e  
a c c id e n t a n d  th e  la w s u it  a lto g e th e r.
In  Ram irez v. P lo u g h . Inc. (1993), i t  w a s  d e c id e d  th a t  th e re  is  no  
d u ty  to  w a rn  in  a  fo re ign  la n g u a g e  for n o n -p re s c r ip tio n  d ru g  
m a n u fa c tu re rs . As d is c u s s e d  prev iously , p re s c r ip tio n  d ru g s  h av e  m ore  
re s tr ic tio n s  p la c e d  o n  th e m . T h u s , th e  w a rn in g  la b e ls  o n  th em  sh o u ld  
in c lu d e  icons to  a s s i s t  n o n -E n g lish -sp e a k in g  u s e r s  o f th e  p ro d u c t a n d  
to  avo id  possib le  liab ility  law su its .
A no ther c o u r t  c a se  d is c u s se d  p rev io u sly  w ith  re g a rd  to  fo n t size, 
S ta n le v  In d u s tr ie s . Inc . v. W. M. B a rr  & Co.. In c .. (1992) a lso  involved 
th e  la c k  o f icons o n  th e  w a rn in g  label. The p la in tif f  w a s  S p a n ish ­
sp e a k in g  a n d  th e  w arn in g  c o n ta in e d  no  ico n s o r  p ic to ria ls  o n  e ith e r 
s id e  Eilerting u s e r s  to  th e  p ro d u c t 's  d a n g e ro u s  p ro p e n s itie s . T he  ju ry  
fo u n d  for th e  p la in tif f  o n  th e  fa ilu re  to w a rn  p ro d u c ts  liab ility  cla im .
T he d e fe n d a n t s h o u ld  h a v e  in c lu d e d  lan g u ag e  o th e r  th a n  E ng lish  or 
so m e  p ic to ria l w a rn in g  sy m b o ls . T herefore, n o t  o n ly  do  th e  c o u rt 
c a s e s  give c o n tra d ic to ry  in fo rm a tio n  reg a rd in g  th e  u s e  o f p ic to ria ls  
a n d  ico n s , b u t  a lso  so  d o e s  th e  lite ra tu re .
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M orrell, P a rk , a n d  P e o n  (1990) ex am in e d  th e  d iffe ren ces  
b e tw ee n  y o u n g  a d u l t s  a n d  th e  e ld e rly  w h en  p re s c r ip t io n  in fo rm a tio n  
Wcis p re s e n te d  in  a  p ic to r ia l a s  o p p o sed  to  a  v e rb a l  fo rm a t  w ith  re g a rd s  
to  u n d e rs ta n d in g  aind m em o ry . T h e ir re s u lts  in d ic a te d  th a t  o lder 
a d u lts  h a d  a  m o re  d ifficu lt t im e  u n d e rs ta n d in g  p re s c r ip t io n  lab e ls  th a n  
y o u n g e r a d u lts . Y o u n g er a d u l t s ,  how ever, h a d  a n  e a s ie r  tim e  
re m e m b e rin g  th e  m ix e d  in s t r u c t io n s ,  a n d  th a t  w e ll-o rg a n iz ed  v e rb a l 
lab e ls  fac ilita te  u n d e r s ta n d in g  a n d  m em ory  for th e  o ld e r  a d u lts . 
C o n seq u en tly , th e  v e rb a l la b e ls  m a y  b e  of m o re  v a lu e  c o n s id e rin g  th e  
fac t t h a t  th e  e ld e rly  u s e  m o re  p re sc r ip tio n  d ru g s .
T he  c o m p re h e n s io n  o f p h a rm a c e u tic a l  p ic to r ia ls  w a s  ex am in e d  
b y  Snow -W olff a n d  W o g alte r (1993). The c o m p re h e n s io n  o f c u r r e n t  
p ic to ria ls  u se d  b y  th e  U. S . P h a rm a c o p o e ia  C o n v e n tio n  (USPC) w as 
te s te d  u s in g  n a tiv e  E n g lis h -s p e a k in g  people. T h e se  p ic to r ia ls  w ere  
m o re  com plex  (e.g ., c o n ta in e d  m o re  th a n  o n e  p ic tu re )  t h a n  th e  ico n s  
s tu d ie d  b y  R in g se is  a n d  C a ird  (1995). The p a r t ic ip a n ts  w ere  a s k e d  to  
w rite  d o w n  th e ir  m e a n in g  to  e a c h  o f  tw en ty -e ig h t p ic to r ia ls . T he 
p ic to ria ls  p a s s e d  if  th e y  w e re  id en tifie d  85% of th e  tim e . O f th e  
tw en ty -e ig h t, five fa iled  th is  cu to ff.
M oreover, U SPC  p ic to r ia ls  w ere  co m p ared  to  a  s e t  o f re d e s ig n e d  
p ic to ria ls  b y  M a g u m o , W o g alte r, K ohake, a n d  Snow -W olff (1994). 
A lth o u g h  th e  r e s u l ts  in d ic a te d  t h a t  m a n y  o f  th e  re d e s ig n e d  p ic to ria ls  
w ere  m o re  p ro d u c tiv e  in  s o lic it in g  th e  co rre c t m e a n in g  th a n  th e  
USPC p ic to ria ls , th e y  w ere  s t i l l  u n a b le  to so lic it a  la rg e  p e rc e n ta g e  of
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c o rre c t a n s w e r s .  As a  re s u lt, i t  m a y  b e  im p o rta n t to  look  a t  w h ic h  
icons a r e  co m p re h en s ib le  a n d  u til iz e  th o se  m o s t o ften .
O v erv iew
As su g g e s te d  from  th e  p re v io u s  d isc u ss io n , m a n y  p ro b le m s  h av e  
b een  fo u n d  w ith  w arn in g  lab e ls  t h a t  a re  c u rre n tly  u s e d  in  th e  m a rk e t. 
T his s tu d y  w a s  designed  to  in v e s tig a te  th e  effec tiveness o f  d iffe ren t 
fac to rs  o f  p re sc r ip tio n  w a rn in g  la b e ls  a n d  to  a c tu a lly  d e s ig n  a  m o re  
sa l ie n t  w a rn in g  label. T he in d e p e n d e n t  v a riab le s  in v e s tig a te d  in c lu d e  
fo n t s iz e s , c o n te n t  (n u m b er o f  w o rd s), b a c k g ro u n d  co lo rs , a n d  ico n s , 
w h e re a s  th e  d e p e n d e n t v a ria b le s  a r e  perce ived  u n d e rs ta n d a b ih ty ,  
h a z a rd o u s n e s s ,  a n d  sa lien cy  (read ab ility ) o f th e  w a rn in g  lab e l. F irs t , it  
is h y p o th e s iz e d  th a t  th o se  ico n s  w h ic h  a re  m ore co n c re te , s u c h  a s  
"Take w ith  Food" (icon 4 0  in  A p p e n d ix  A) will be  m o re  u n d e r s ta n d a b le  
a n d  h a v e  a  h ig h e r  co m p reh en s io n  r a te  th a n  th e  a b s t r a c t  ic o n s  s u c h  a s  
"May c a u s e  d isco lo ra tio n  in  u r in e  o r  feces" (icon 3 6  in  A p p e n d ix  A).
In  a  s u b s e q u e n t  s tu d y , i t  is  h y p o th e s iz e d  th a t  la rg e r  fo n t  s izes  
fac ilita te  g r e a te r  perceived  re a d a b ili ty . I t  is  a lso  p o s tu la te d  t h a t  th e  
label w h ic h  is  le sse r  in  c o n te n t  w ill b e  co m p arab le  in  
u n d e r s ta n d a b ih ty  if n o t  m o re  u n d e rs ta n d a b le  th a n  th e  o rig in a l lab e l 
w ith  th e  lo n g e r  co n ten t. T h is w ih  fa c ih ta te  a  b e tte r  w a rn in g  la b e l 
b e c a u se  t h e  fo n t  size c a n  in c re a s e . H ence , g re a te r  s a h e n c y  w ih  o c cu r. 
T he o ld , lo n g e r  c o n te n t w ill b e  m o re  difficu l t  to  u n d e r s ta n d ,  la c k  
sa liency , a n d  w ih  be perceived  a s  le s s  h a z a rd o u s  th a n  th e  la rg e r  fo n t 
size w ith  le s s  w ording .
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I t  is  e x p e c te d  t h a t  a  re d  b a c k g ro u n d  w ill h a v e  th e  h ig h e s t  
perceived  h a z a rd  a s  c o m p a red  to  orange, yellow , a n d  b lu e . O ran g e  a n d  
yellow  b a c k g ro u n d s  will b e  perceived  w ith  g re a te r  h a z a rd o u s n e s s  th a n  
b lue . W ith  re g a rd  to  read ab ility , a  yellow  b a c k g ro u n d  is  ex p ec ted  to be 
m ore re a d a b le  t h a n  a ll o th e r  b a c k g ro u n d  co lo rs. A  b lu e  b a c k g ro u n d , 
how ever, is  e x p e c te d  to  b e  th e  le a s t rea d ab le . I t  is  a ls o  ex p ec ted  th a t  
a n  icon , o r a n  ico n  w ith  a  s la s h  wiU in c re a se  th e  sa lien cy , 
h a z a rd o u s n e s s , a n d  u n d e rs ta n d a b ili ty  o f  th e  w arn in g  la b e l a s  co m p ared  
to  no  icon .
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EXPERIM ENT 1 
M e th o d
T h is e x p e r im e n t d e a lt w ith  w h e th e r  o r n o t  p eo p le  c a n  
u n d e rs ta n d  p h a rm a c e u tic a l  icons. S u b jec ts  ra te d  ico n s  w ith  re g a rd s  
to u n d e rs ta n d a b il i ty , perceived  h a z a rd  (carefu lness), lik e lih o o d  of 
in jury , sev erity  o f  in ju ry , a n d  sa lien cy .
P a r t ic ip a n ts
A sa m p le  o f 4 8 9  u n d e rg ra d u a te  s tu d e n ts  a t  th e  U n iv e rs ity  of 
N evada, L as V egas, w ho  w ere o ffered  e x tra  c re d it for fillin g  o u t  th e  
q u e s tio n n a ire  p a c k e ts , v o lu n ta rily  p a r tic ip a te d  in  th e  s tu d y . E igh ty - 
four p e rc e n t o f  th e  su b je c ts  w ere u n d e r  th e  age o f 25  a n d  95%  of 
th em  w ere u n d e r  th e  age  of 35 . Forty -five  p e rc e n t o f th e  in d iv id u a ls  
w ere m a le  a n d  55%  w ere  fem ale.
M a te ria ls
Labels
F o rty -th re e  la b e ls  from  th e  A p o th eca ry  C o m p an y  m e a s u r in g  
ap p ro x im ate ly  3 /8 "  x  1 1 /2" a n d  ra n g in g  in  fo n t size  firom 2 to  14- 
p o in ts  w ere  u s e d . T he m ajo rity  o f  th e  labe ls  w ere  p r in te d  o n  a
2 3
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c o lo red  b a c k g ro u n d  w ith  b lac k  ty p e . T he  b a c k g ro u n d  co lo rs  in c lu d e d  
b lu e , g reen , o ra n g e , yellow, a n d  re d . T h ere  w ere  te n  b lu e  la b e ls , 
tw elve re d  la b e ls , n in e  o range  la b e ls , five yellow  lab e ls , a n d  five g re e n  
la b e ls . T h e re  w ere  a lso  tw o la b e ls  w h ic h  w ere  p r in te d  o n  a  w h ite  
b a c k g ro u n d . O n e  o f  th o se  labe ls  w a s  p r in te d  in  r e d  a n d  th e  o th e r  w as 
p r in te d  in  b la c k . T he  icons firom th e s e  lab e ls  w ere  s c a n n e d , s e p a ra te d  
fi-om th e  co lo r, a n d  en la rg ed  to  1 1 /2 "  x  I 1 /2 ."  T he s t im u li  a r e  
sh o w n  in  A p p e n d ix  A.
P ro c e d u re
T he q u e s tio n n a ire  c o n ta in e d  s ix  q u e s tio n s  a n d  a  to ta l  o f  fo rty - 
th re e  ico n s  firom th e  A p o th eca ry  C o m p a n y  t h a t  Eire c o m m o n ly  s e e n  on  
p re s c r ip tio n  w a rn in g  lab e ls . T h ere  w e re  te n  ic o n s  o n  a  p a g e  (tw o 
c o lu m n s  o f  five ico n s  each), e a c h  p r in te d  in  b la c k  o n  a  w h ite  
b a c k g ro u n d . O n  th e  fin a l five q u e s tio n s , a  9 -p o in t ra t in g  scEile w a s  
u s e d  on  e a c h  a n sw e r  sh e e t. O n  e a c h  ra t in g  sh e e t, b o th  th e  q u e s tio n s  
a n d  ico n s  w e re  ran d o m ize d  a n d  th e  p a r t ic ip a n t  e v a lu a te d  a ll  o f  th e  
ic o n s  o n  o n e  q u e s tio n  a t  a  tim e. T h e  q u e s tio n s  a n d  a n c h o rs  w e re  a s  
follow s:
1. "W hat d o e s  th is  icon  m ean?" (A sp a c e  w a s  le ft b la n k  in  o r d e r  for 
s u b je c ts  to  resp o n d ).
2 . "How u n d e rs ta n d a b le  is th is  ico n ?  In  m a k in g  y o u r  r a t in g  p le a se  
c o n s id e r  ALL peop le  in  th e  g e n e ra l  p o p u la tio n  ( in c lu d in g  y o u n g
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c h ild re n , n o n -n a tiv e  E n g lis h  s p e a k e rs ,  etc.)?" T he  a n c h o rs  
w ere  0  (n o t a t  a ll u n d e rs ta n d a b le ) ,  2  (som ew hat 
u n d e rs ta n d a b le ) , 4  (u n d e rs ta n d a b le ) , 6  (very u n d e rs ta n d a b le ) , 
a n d  8  (ex trem e ly  u n d e rs ta n d a b le ) .
3. "How c a re fu l  w ou ld  y o u  b e  a f te r  s e e in g  th is  icon?" T he a n c h o rs  
w ere  0  (n o t a t  a ll carefu l), 2  (s lig h tly  carefu l), 4 (carefu l), 6  (very 
carefu l), a n d  8 (ex trem ely  c a re fu l) .
4. "W hat is  th e  like lihood  o f  in ju ry  im p lied  b y  th is icon?" T he 
a n c h o rs  w e re  0  (never), 2  (u n lik e ly ), 4  (likely), 6  (very  likely), 
a n d  8  (ex tre m e ly  likely).
5. "W hat is  th e  severity  o f  in ju ry  im p lied  b y  th is  icon?" T he  
a n c h o rs  w e re  0  (not a t  a ll sev ere ), 2  (sU ghtly severe), 4  (severe), 
6 (very  sev ere ), a n d  8  (ex tre m e ly  severe ).
6. "How a tte n tio n -g e tt in g  is  th is  icon?" T he  an ch o rs  w ere  0 (n o t 
a t  a ll  a tte n tio n -g e tt in g ) , 2 (s lig h tly  a tten tio n -g e ttin g ) , 4  
(a tte n tio n -g e ttin g ) , 6 (very  a tte n tio n -g e tt in g ) , a n d  8  (ex trem e ly  
a t te n t io n -g e t t in g ) .
In  th e  s e c o n d  p a r t  of E x p e r im e n t 1, th e  p a r tic ip a n ts  w ere  g iven  
th e  m ea n in g  o f  th e  icons. O n ce  a g a in , th e  o rd e r  o f the q u e s tio n s  a n d  
ico n s w ere  ra n d o m ized a n d  e a c h  p a r t ic ip a n t  r a te d  all ic o n s  o n  o n e  
q u e s tio n  a t  a  tim e . T he su b je c ts  w e re  a s k e d  to  ra te  the s a m e  la b e ls  o n  
e a c h  q u e s tio n , e x c e p t th e  q u e s tio n  a b o u t  ic o n  m ean ing  w a s
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e lim in a te d . • T herefo re , th e  s u b je c ts  w e re  a s k e d  th e  follow ing 
u s in g  9 -p o in t ra t in g  sca les: 1. "H ow  w ell d o e s  th is  ico n  c o n n o te  
th e  a p p ro p r ia te  m ean in g ?  T h e  a n c h o r s  w ere  0 (does n o t  a t  a ll 
c o n n o te  t h e  m ean ing ), 2  (so m e w h a t c o n n o te s  th e  m ean in g ), 4  
(co n n o te s  th e  m ean ing ), 6 (co n n o te s  th e  m e a n in g  v e ry  well), 
a n d  8  (c o n n o te s  th e  m e a n in g  e x tre m e ly  well).
2. "How c a re fu l w o u ld  you  b e  a f te r  se e in g  th is  icon?" T he a n c h o rs  
w ere  0 (n o t a t  a ll  careful), 2  (s lig h tly  carefu l), 4  (carefu l), 6 (very 
carefu l), a n d  8  (ex trem ely  c a re fu l) .
3. "W hat is  th e  like lihood  o f in ju ry  im p lied  b y  th is  icon?" T he 
a n c h o rs  w e re  0  (never), 2  (un like ly ), 4  (likely), 6  (very likely), 
a n d  8  (e x tre m e ly  likely).
4. "W hat is  th e  sev erity  o f  in ju ry  im p lied  b y  th is  icon?" T he 
a n c h o rs  w e re  0 (no t a t  a ll severe), 2 (slig h tly  severe), 4  (severe), 
6  (very sev ere ), a n d  8 (ex trem ely  severe).
5. "How a tte n t io n -g e t t in g  is  th is  icon?" T he  a n c h o rs  w ere  0 (n o t a t  
a ll  a tte n tio n -g e ttin g ) , 2  (s lig h tly  a tte n tio n -g e ttin g ) , 4  (a tte n tio n -  
ge tting ), 6  (very  a tte n tio n -g e ttin g ) , a n d  8 (ex trem ely  a tte n tio n -  
g e ttin g ) .
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R e su lts
F o r  ease  o f  p re s e n ta tio n . Ic o n s  w ere p a r t i t io n e d  in to  th re e  
ca teg o ries , n a m e ly  b o d y  p a r ts ,  a ilm e n ts , a n d  d ire c tio n s . T he  icons 
in c lu d e d  in  th e  b o d y  p a r t  c a te g o ry  c o n s is te d  o f  “fo r th e  lu n g s ”, “for 
v a g in a l u s e  on ly”, “fo r th e  e a r ”, “fo r eyes”, “fo r  th e  c ir c u la t io n ”, an d  
“fo r th e  h e a r t”. T he icons in  th e  a ilm e n ts  c a teg o ry  c o n s is te d  o f  “for 
p a in ”, “fo r a n x ie ty ”, “for n e rv e s ”, “fo r in fe c tio n ”, “fo r  in f la m m a tio n ”, 
“fo r a r th r i t i s ”, “fo r b lo o d  p r e s s u r e ”, “for d ia b e te s ”, “fo r  h e a d a c h e s ”, 
“fo r u lc e r ”, “for a lle rg ie s”, a n d  “fo r w a te r  r e te n t io n ”. T h e  ic o n s  in  
th e  d ire c tio n  c a te g o ry  c o n s is te d  o f  “fin ish a ll th is  m e d ic a t io n ”, “tak e  
m e d ic a tio n  o n  a n  em p ty  s to m a c h ”, “do n o t ta k e  d a iry  p r o d u c ts ”, 
“...sh o u ld  be ta k e n  w ith  p le n ty  o f  w a te r”, “..-drin k  a  fu ll  g la s s . . .”, “do 
n o t d r in k  alcoholic  b e v e rag e s”, “c a u tio n :  do n o t  ta k e  w ith  a lcohol..." , 
“ta k e  w ith  food o r  m ilk ”, “s h a k e  w ell”, “...avo id  
p ro lo n g ed ...su n lig h t...”, “k e ep  In  re fr ig e ra to r ...”, “. . . ta k e  e x a c tly  a s  
d ire c te d ...”, “do n o t  ta k e  a s p ir in  w ith o u t... .”, a n d  “n o t  to  b e  ta k e n  by 
m o u th ”.
C o m p re h e n s io n  
S e p a ra te  2  (gender) x  2  (w h e th e r  th e y  c u r r e n t ly  ta k e  
p re sc r ip tio n  d ru g s  o r  not) x  6 ( ic o n s  in d ic a tin g  b o d y  p a r t  (10 w h en  
u s in g  a ilm e n t ico n s , o r 14 w h e n  u s in g  d irec tions)) m ix e d -su b je c ts  
a n a ly se s  o f v a ria n c e  w ere  p e rfo rm e d . The d e p e n d e n t v a r ia b le  w as
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w h e th e r  th e y  u n d e rs to o d  th e  m e a n in g  o f  th e  icon . T he r e s p o n s e s  
w ere  sc o red  a s  b in o m ia l d a ta  w ith  0  b e in g  a n  in co rre c t a n s w e r . 
R e sp o n se s  w ere  s c o re d  w ith  a  le n ie n t  c r ite r io n . F o r e x a m p le , in s te a d  
o f sa y in g  “s h a k e  w ell”, if  th e  r e s p o n s e  w a s  s im p ly  “s h a k e  o r  m ix ”, i t  
w o u ld  receive fu ll c re d it. F o r a ll s ta t is t ic a l ly  s ig n ifican t m a in  e ffec ts  
a n d  in te ra c tio n s , F ish e r-H a y te r  (H a y te r, 1986) ra n g e  te s ts  w e re  
s u b s e q u e n tly  p e rfo rm e d .
In  g e n e ra l, a s  sh o w n  in  T ab le  1, “S h a k e  well”, “P o iso n ”, 
“.. .sh o u ld  b e  t a k e n  w ith  p le n ty  o f  w a te r ”, “F o r h e a d a c h e s ”, “D o n o t 
d r in k  a lco h o lic  b e v e ra g e s”, a n d  “F o r th e  e a r ” m e t th e  ISO  (1 979 )
67%  c o m p re h e n s io n  c rite r ia . N one o f  th e  lab e ls , how ever, m e t  th e  
m o re  s t r in g e n t  85%  ANSI (1997) c r i te r ia .
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T ab le  1
M eans. S ta n d a rd  D ev ia tio n s , a n d  C onfidence In te rv a ls  o f 
C o m p re h e n s io n  for E a c h  P h a rm a c e u tic a l Icon
Label D escription Mean St. dev. C onfidence Interval
#22 Shake well 0.80 0.40 .76 < / i <  .84
#29 Poison 0.79 0.41 .75 </i < .82
#15 ...should be taken with, plenty o f water 0.77 0.42 .73 <fi  < .81
#26 For headaches 0.75 0.43 .71 <f i <  .79
#18 Do not drink alcoholic beverages... 0.72 0.45 .68 < u  < .76
# 2 4 For the ear 0.65 0.48 .61 < .69
#20 Take with food or m ilk 0.55 0.50 .51 <.59
#25 For eyes 0.51 0.50 .46 <f i <  .55
#19 Caution: Do not take with alcohol... 0 .47 0.50 .43 <f i <  .52
#10 For the lungs 0.42 0.49 .38 <f^< .47
#9 For diabetes 0.38 0.62 .34< /z< .45
#43 For the heart 0.37 0.48 .33 <f i <  A \
#1 This prescription m ay be refilled 0.36 0.48 .32 < f i <  .40
#12 Finish all this m edication... 0.36 0.48 .32 < f i <  .40
#34 For allergies 0.36 0.48 .32 <fi  < .40
#35 May cause drowsiness 0.35 0.48 .31 < .39
#17 ...drink a full glass... 0.32 0.47 .28 <fi < .36
# 27 This drug is available...generic 0.29 0.46 .25 < u <  .34
#11 May cause drowsiness or dizziness 0.28 0.45 .24 < .32
#32 Keep in refrigerator... 0.27 0.44 . 2 3 < f i < . 3 \
# 4 For nerves 0.26 0.47 . 2 2 < f i < . 3 0
#33 ...take exactly as directed... 0.26 0.47 .22 < n  < .30
#8 For blood pressure 0.24 0.43 .20 <f i <  .28
#36 For external u se  only 0.22 0.42 .18 <^ < .26
#40 Not to be taken by m outh 0.21 0.41 .17 <n < .24
#14 Do not take dairy products... 0.18 0.38 .15 <^ < .21
#30 Physicians authorization required... 0.12 0.32 .09 < u  < .15
#13 Take m edication on a n  em pty 
stom ach..
0.10 0.31 .08 < ^ < .1 3
#31 ..avoid prolonged...sunlight O.IO 0.30 .07 < f i < . \ 2
#37 For sleep 0.10 0.30 .07 <fi < .12
#42 For the circulation 0.09 0.28 .06 <fi  <.11
# 2 For pain 0.08 0.26 .06 <fi  <.11
#7 For arthritis 0.08 0.26 .05 </z < 0.10
#39 Do not take aspirin w ithout... 0.03 0.16 .01 <fi < .04
#5 For infection 0.02 0.15 .01 <fi  < .04
# 6 For inflam m ation 0.01 0.10 .001 < f i < . 02
#28 For ulcer 0.01 0.09 .0 0 2 < //< .0 1 6
#38 ...same medication you have been... 0.01 0.12 .004 <// < .025
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Label Description Mean St. dev. C onfidence Inten
#3 For anxiety 0 0.05 .002 <f i <  .006
#16 May cau se  discoloration o f urine... 0 0.05 .002 <// < .006
#21 A generic equivalent... 0 0.05 .002 <fi < .006
#23 For vaginal u se  only 0 0.05 .002< ,u < .006
#41 For water retention 0 0.05 .002 <^l< .006
B ody P a r ts
O n ly  a  s ig n ifican t icon  effect w a s  found , F(5, 2 4 1 5 ) = 137 .18 , 
P.<.0001. P a r tic ip a n ts  h a d  m ore  d ifficu lty  w ith  “fo r v a g in a l u s e  on ly” 
a n d  “fo r th e  c irc u la tio n ” th a n  w ith  “fo r th e  e a r” o r  “fo r th e  e y es”, 
£S<.0001.
A ilm e n ts
A s ig n if ic a n t m a in  effect o f ic o n  w as observed , F (1 1, 5 3 1 3 ) =
199 .11 , p .< .0001 . T he ic o n s  “fo r u lc e r ”, “for w a te r  r e te n t io n ”, “for 
a n x ie ty ”, “fo r n e rv e s ”, “for in fe c tio n ”, a n d  “for p a in ” w e re  m o re  
d ifficu lt to  c o m p re h e n d  th a n  “fo r h e a d a c h e s" , p s< .0 0 0 1 . M oreover, 
th e re  w a s  a  t r e n d  to w ard  th o se  ta k in g  p re s c r ip tio n s  to  c o m p re h e n d  
th e  a ilm e n t  ico n s  b e tte r  th a n  th o se  w h o  a re  n o t c u r r e n t ly  ta k in g  
p re s c r ip t io n  m e d ic a tio n s  F ( l, 483) = 3 .9 1 , p < .0 5 .
D ire c tio n s
O n ly  a  s ig n ific an t icon  effect w a s  fo im d, F( 13, 6 2 7 9 ) = 135 .32 , 
p < .0 0 0 1 . P a r t ic ip a n ts  h a d  m o re  d ifficu lty  w ith  “Do n o t  ta k e  a sp ir in  
w ith o u t”, “av o id  p ro lo n g e d ...su n U g h t”, a n d  “T ake  m e d ic a tio n  o n  a n  
e m p ty  s to m a c h ” th a n  w ith  “S h a k e  w e ll”, “...sh o u ld  b e  t a k e n  w ith  
p le n ty  o f w a te r ”, a n d  “Do n o t  d r in k  a lco h o lic  b e v e ra g e s ...”, p s< .0 0 0 1 .
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A nalyses for A d d itio n a l Q u e s tio n s
In  a ll  c a se s , s e p a ra te  2  (gender) x  2 (w h e th e r  th e y  c u r re n t ly  
tak e  p re s c r ip tio n  d ru g s  o r  not) x  2 (receiv ing  th e  a c tu a l  m eeuiing  o f 
th e  ico n  - e ith e r  b e fo re  o r  after) x  6  (icons in d ic a tin g  b o d y  p a r t  (10 
w h en  u s in g  a ilm e n t  ic o n s , o r 14 w h e n  u s in g  d irec tio n s)) m ix ed - 
su b je c ts  a n a ly se s  o f  v a ria n c e  w ere  p e rfo rm ed  u s in g  e a c h  o f th e  
q u e s tio n s  (u n d e rs ta n d a b ili ty , c a re fu ln e ss , lik e lih o o d  o f in ju ry , s e v e rity  
o f in ju ry , a n d  a tte n tio n -g e ttin g ) a s  th e  d e p e n d e n t v a riab le s . F o r a ll  
s ta tis tic a lly  s ig n if ic a n t m a in  effects a n d  in te ra c tio n s , F ish e r-H a y te r  
(1986) ra n g e  te s ts  w ere  a g a in  u se d  follow ing th e  o m n ib u s  te s t. A  
sign ificance  level o f  .01 w a s  u s e d  to  c o n tro l fo r th e  Type 1 e rro r .
U n d ersta n d a b ility  
As sh o w n  in  T ab le  2, th e  ico n s , “S h o u ld  b e  ta k e n  w ith  p le n ty  o f 
w a te r”, “P o iso n ”, “F o r h e a d a c h e s ”, “S h a k e  w ell”, “F o r eyes”, “D o n o t  
d rin k  a lcoho lic  b e v e ra g e s”, a n d  “C a u tio n : Do n o t  ta k e  w ith  a lc o h o l” 
w ere perce ived  a s  th e  m o s t  u n d e rs ta n d a b le  ico n s , w h e rea s  , “D o  n o t  
ta k e  a s p ir in  w ith o u t.. . ,  “F o r in fec tion”, “F o r u lc e r”, a n d  M ay c a u s e  
d isco lo ra tio n  o f  u r in e . . .” w ere  perce ived  a s  th e  l e a s t  u n d e rs ta n d a b le  
icons.
Body P a r ts
T he s ta tis t ic a lly  s ig n ific an t m a in  effect o f ico n , F(5, 23 8 5 ) = 
164 .41 , £.<.0001 in d ic a te d  th a t  “F o r ey es” w a s  r a te d  a s  m ore  
u n d e rs ta n d a b le  t h a n  “F o r  vag ina l u s e  on ly”. T he  te s t  x  icon
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in te ra c tio n , F(5, 2 3 8 5 ) = 3 5 .4 8 , p.< .0001 in d ic a te d  t h a t  th e  icon , “F o r 
v ag in a l u s e  on ly” w a s  p e rc e iv e d  a s  m ore  u n d e r s ta n d a b le  befo re  th e  
c o rre c t  d e fin itio n  w a s  p ro v id ed , p s< .0 0 0 1 , w h e re a s  “F o r th e  lu n g s ”, 
“F o r th e  e a r ”, “F o r e y e s”, “F o r  th e  c ir c u la t io n ”, a n d  “F o r th e  h e a r t ” 
w ere  p e rc e iv e d  a s  m o re  u n d e rs ta n d a b le  a f te r  th e  c o rre c t d e fin itio n  
w a s  p ro v id ed , £ s< .0 0 0 1 . In d iv id u a ls  r a te d  th e  ic o n s  a s  m ore  
u n d e rs ta n d a b le  a f te r  th e  c o rre c t  d e fin itio n  w a s  p ro v id ed , F [ l, 477) = 
10 8 .7 2 , ^ < .0 0 0 1 .
A ilm e n ts
A  s ta tis t ic a lly  s ig n if ic a n t effect o f  g e n d e r  w a s  fo u n d , F ( l, 479 ) = 
13 .49 , £ < .0 0 1 . M ales r a te d  th e  icons a s  m o re  u n d e rs ta n d a b le  th a n  d id  
fem ales.
A s ig n if ic a n t m a in  effect o f icon  w a s  o b se rv e d , F (1 1, 5 2 6 9 ) = 
2 1 8 .0 8 , £ < .0 0 0 1 , w h ic h  in d ic a te d  th a t  ”F o r  h e a d a c h e s ”, “F or 
d ia b e te s ”, “F o r  n e rv e s ”, “F o r  a lle rg ie s”, a n d  “F o r  a r th r i t i s ” w ere  r a te d  
a s  m o re  u n d e r s ta n d a b le  t h a n  “F o r in fec tio n ”, “F o r u lc e r”, a n d  “F or 
w a te r  r e te n t io n ”, £ s< .0 0 0 1 . T he  te s t  x  ic o n  in te ra c t io n  , F , ( l l ,  5 2 6 9 ) 
= 4 0 .0 1 . p < .0 0 0 1  f u r th e r  sh o w e d  th a t  th e  ic o n s , “F o r  a n x ie ty ”, “F o r 
in fla m m a tio n ”, a n d  “F o r  d ia b e te s ” w ere  p e rc e iv e d  a s  m o re  
u n d e rs ta n d a b le  b e fo re  th e  c o rre c t  d e fin itio n  w a s  p rov ided , £ S < .0 0 0 1 , 
w h e re a s  “F o r  p a in ”, “F o r  n e rv e s ”, “F o r in fe c t io n ”, “F o r a r th r i t i s ”, “for 
b lood  p r e s s u r e ”, “F o r h e a d a c h e s ”, “F o r u lc e r ”, a n d  “F o r a lle rg ie s” 
w ere  p e rc e iv e d  a s  m o re  u n d e rs ta n d a b le  a f te r  th e  c o rre c t  d e fin itio n
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w as p ro v id ed , £ s< .0 0 0 1 . In  g en e ra l, in d iv id u a ls  r a te d  th e  ico n s  a s  
m ore  u n d e rs ta n d a b le  a f te r  th e  c o rre c t  d e fin itio n  w a s  p rov ided , F( 1, 
479) = 18 .2 6 , £ < .0 0 0 1 .
D ire c tio n s
T he s ta tis t ic a lly  s ig n if ic an t m a in  effect o f ico n , F(13, 6 175 ) = 
195 .03 , £ < .0 0 0 1  in d ic a te d  th a t  “. . .s h o u ld  b e  ta k e n  w ith  p le n ty  o f 
w a te r”, “C a u tio n : do  n o t  ta k e  w ith  a lc o h o l”, “s h a k e  w ell”, a n d  “do n o t  
d r in k  a lco h o lic  b e v e ra g e s” w ere  r a te d  a s  m ore  u n d e rs ta n d a b le  th a n  
“ta k e  m e d ic a tio n  o n  a n  e m p ty  s to m a c h ”, “ta k e  e x a c tly  a s  d ire c te d ”, 
a n d  “n o t  to  be  ta k e n  b y  m o u th ”, £ s< .0 0 0 1 . T he t e s t  x  icon  
in te ra c tio n , F(13, 6 1 7 5 ) = 2 2 .9 5 , £ < .0 0 0 1  in d ic a te d  t h a t  th e  ico n s 
“fin ish  a ll  m e d ic a tio n ”, “ta k e  m e d ic a tio n  o n  a n  e m p ty  s to m a c h ”, “do 
n o t ta k e  d a iry  p ro d u c ts ”, “...d r in k  a  fu ll  g la s s ...”, a n d  “keep  in  
re fr ig e ra to r” w ere  p e rc e iv e d  a s  m o re  u n d e r s ta n d a b le  befo re  th e  
c o rre c t d e fin itio n  w a s  p rov ided , £ s < .0 0 0 1 , w h e re a s  “D o n o t d r in k  
a lcoho lic  b e v e rag e s”, “C a u tio n : Do n o t  ta k e  w ith  a lc o h o l”, “T ak e  w ith  
food o r  m ilk ”, “S h a k e  w ell”, “ta k e  e x a c tly  a s  d ire c te d ”, “Do n o t  ta k e  
a sp ir in  w ith o u t.. .”, a n d  “N ot to  b e  ta k e n  b y  m o u th ” w ere  perce ived  a s  
m ore  u n d e rs ta n d a b le  a f te r  th e  c o rre c t  d e fin itio n  w a s  p rov ided , 
£ s< .0 0 0 1 . In d iv id u a ls  r a te d  th e  ic o n s  a s  m ore  u n d e rs ta n d a b le  a fte r  
th e  c o rre c t d e fin itio n  w a s  p rov ided , F  (1, 475) = 8 .5 3 , £ < .0 0 4 .
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T able 2
M eans a n d  S ta n d a rd  D ev iations o f  U n d e rs ta n d a b ili ty  Before a n d  A fter 
R eceiving D efin itio n  o f th e  Icon
Label D escrip tion  Before definitions After defin itions
M ean St. dev. Mean St. dev.
#15 ...should be taken with plenty o f water 6.17 2.15 6.50 1.96
#29 P oison 5.95 2.33 6.47 1.94
#26 For headaches 5.48 2.29 5.94 2.11
#22 Shake well 5.41 2.44 5.95 2.20
#25 For eyes 5.33 2.57 6.19 1.96
#18 Do not drink alcoholic beverages... 5.32 2.36 5.86 2.13
#19 Caution: Do not take with alcohol... 5.26 2.69 6.20 1.98
#30 Physicians authorization required... 4.79 2.65 3.73 2.45
#9 For diabetes 4.61 2.62 4.55 2.38
#35 May cause drow siness 4.50 2.52 4.14 2.50
#14 Do not take dairy products... 4.48 2.44 3.46 2.48
#37 For sleep 4.40 2.52 4.16 2.36
#7 For arthritis 4.17 2.52 4.43 2.18
#12 Finish all this m edication... 3.85 2.50 3.29 2.75
#17 ...drink a full g lass ... 3.68 2.88 3.13 2.30
#27 This drug is available...generic 3.64 2.80 3.06 2.31
#24 For the ear 3.35 2.69 4.38 2.48
#20 Take with food or milk 3.31 2.82 4.24 2.65
#32 Keep in refrigerator... 3.27 2.48 3.10 2.59
#13 Take m edication on  an empty 
stom ach..
3.26 2.54 3.01 2.30
#31 ..avoid prolonged...sunlight 3.03 2.51 3.07 2.23
#4 For nerves 2.95 2.83 3.38 3.05
#11 May cause drow siness or dizziness 2.94 2.35 3.09 2.88
#10 For the lungs 2.89 2.65 4.29 2.70
#33 ...take exactly a s  directed... 2.64 2.29 2.95 2.53
#40 Not to be taken b y  mouth 2.61 2.65 3.09 3.01
#43 For the heart 2.49 2.95 3.36 3.26
#34 For allergies 2.41 2.25 3.78 2.52
#3 For anxiety 2.36 1.95 1.65 1.69
#21 A generic equivalent... 2.31 2.74 1.40 1.97
#36 For external u se  only 2.27 2.30 3.30 2.49
#38 ...sam e medication you have been... 2.27 2.54 1.83 1.94
#41 For water retention 2.24 2.15 1.43 1.69
#23 For vaginal u se only 2.19 2.67 1.56 2.07
# 1 This prescription may be refilled 2.18 2.75 3.08 3.14
#2 For pain 2.17 1.86 2.96 2.13
#42 For the circulation 2.16 2.04 2.49 2.17
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Label D escription Before
def
After
def.
Mean St. dev. M ean St. dev.
#8 For blood pressure 2.14 2.32 3.35 2.45
#16 May cause discoloration o f urine... 1.76 2.26 1.55 2 .02
#28 For ulcer 1.75 2.15 1.82 2 .19
#5  For infection 1.24 1.96 1.54 1.99
#39 Do not take aspirin without... 1.18 1.95 1.69 2.12
C arefu ln ess
As sh o w n  In  T ab le  3 , “S h o u ld  b e  ta k e n  w ith  p le n ty  o f  w a te r”, 
“F o r h e a d a c h e s ”, “P o iso n ”, a n d  “D o n o t  d r in k  a lc o h o lic  b e v e ra g e s” 
w ere  perce ived  a s  b e in g  m o re  c a re fu l  i f  w itn e sse d , w h e re a s , “A 
g e n e ric  e q u iv a le n t”, “T h is  p re s c r ip t io n  m a y  b e  re f ille d ”, “F or v a g in a l 
u s e  o n ly ”, “D rink  a  fu ll g la s s ”, “K eep in  re f r ig e ra to r” a n d  ‘T h is  d ru g  
is  a v a ila b le  in  a  g en eric” w e re  p e rc e iv e d  w ith  a  m o d ic u m  a m o u n t  o f 
c a re  if  w itn e sse d .
B ody P a rts
The s ta tis tic a lly  s ig n if ic a n t m a in  effect o f ico n , F(5, 2325) = 
9 8 .9 3 , £ < .0 0 0 1  in d ic a te d  t h a t  in d iv id u a ls  w ou ld  b e  m o re  ca re fu l a f te r  
th e y  sa w  “F o r eyes” a n d  “F o r th e  c irc u la tio n ” th a n  th e y  w o u ld  be  a f te r  
th e y  sa w  “F o r vag ina l u s e  o n ly ”, £ s< .0 0 0 1 . T he t e s t  x  ic o n  in te ra c tio n , 
F(5, 2 3 2 5 ) = 10.28, £ < .0 0 0 1  sh o w e d  th a t  th e  s u b je c ts  s ta te d  th e y  
w o u ld  b e  m ore  c a re fu l a f te r  th e  c o rre c t d e fin itio n  w a s  p ro v id ed  for th e  
ic o n s  “F o r th e  e a r”, “F o r  e y e s”, a n d  “F o r th e  h e a r t ”, £ s< .0 0 0 1 . In  
g e n e ra l, in d iv id u a ls  r a te d  t h a t  th e y  w o u ld  b e  m o re  c a re fu l a fte r  th e  
c o rre c t  d e fin itio n  w as p ro v id ed , F ( l .  465) = 2 8 .9 5 , £ < .0 0 0 1 .
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A lim en ts
T he  s ta t i s t ic a l ly  s ig n ific an t m a in  effect o f  ico n , F [ l l ,  5093) =
5 7 .11 , £ < .0 0 0 1  in d ic a te d  t h a t  th e  su b je c ts  r a t e d  t h a t  th ey  w o u ld  b e  
m ore c a re fu l  a f te r  th e y  s a w  th e  ic o n s  “F o r  h e a d a c h e s ”, “For d ia b e te s ”, 
“For w a te r  r e te n t io n ”, “F o r  a n x ie ty ”, “F o r  in fe c tio n ”, a n d  “F o r 
n e rv es” th a n  th e y  w o u ld  b e  if  th e y  s a w  th e  ic o n s  “F o r in fla m m a tio n ” 
a n d  “F o r  u lc e r ”, £S<-0001. T he te s t  x  ico n  in te ra c tio n , F ( l l ,  5093) = 
3 2 .42 , £ < .0 0 0 1  sh o w ed  t h a t  th e  s u b je c ts  s t a te d  t h a t  th e y  w ou ld  b e  
m ore csirefu l w h e n  s e e in g  th e  ico n s  “F o r  p a in ”, “F o r  an x ie ty ”, “F o r 
h e a d a c h e s ”, a n d  “F o r  w a te r  re te n tio n ” b e fo re  th e  c o rre c t d e fin itio n  
w as p ro v id ed , £ s< .0 0 0 1 , w h e re a s  th e y  w o u ld  b e  m o re  ca re fu l w h e n  
see in g  th e  ic o n s  “F o r  n e rv e s ”, “F o r  in fe c tio n ”, “F o r  b lo o d  p r e s s u r e ”, 
“For d ia b e te s ”, “F o r  u lc e r”, a n d  “F o r a lle rg ie s” a f te r  th e  c o rre c t 
de fin itio n  w a s  p ro v id ed , £ s< .0 0 0 1 .
D ire c tio n s
T he s ta t i s t ic a l ly  s ig n if ic an t m a in  effect o f  icon , F(13, 59 9 3 ) = 
86 .53 , £ < .0 0 0 1  sh o w e d  t h a t  th e  s u b je c ts  r a te d  t h a t  th e y  w ould  b e  
m ore c a re fu l  a f te r  th e y  s a w  th e  ico n s  “S h o u ld  b e  ta k e n  w ith  p le n ty  o f 
w a te r”, “D o n o t  ta k e  d a iry  p ro d u c ts ”, “Do n o t  d r in k  a lcoholic  
b ev erag es”, “C a u tio n :  do  n o t  ta k e  w ith  a lco h o l”, “N ot to  be ta k e n  b y  
m o u th ”, “D o n o t  ta k e  a s p i r in  w ith o u t”, “T ak e  e x a c tly  a s  d ire c te d ” a n d  
“S h a k e  w e ll”, £ s< .0 0 0 1  them  th ey  w o u ld  b e  if  th e y  sa w  th e  icons
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“d r in k  a  fu ll g la s s ”, “K eep in  re f r ig e ra to r”, “Finish. aU th is  
m e d ic a tio n ”, a n d  “T a k e  w ith  food  o r  m ilk ”, £ s< .0 0 0 1 .
T h ere  w a s  a lso  a  s ta tis t ic a lly  s ig n ifican t te s t  x  ic o n  x  g en d er 
in te ra c tio n , F (13, 5 9 9 3 ) = 2 .2 0 , £ < .0 0 8 . For th e  m a le s , th e  icons, 
“F in ish  a ll  th is  m e d ic a tio n ,” “T ak e  m ed ica tio n  o n  a n  e m p ty  s to m a c h ,” 
“...sh o u ld  b e  ta k e n  w ith  p le n ty  o f  w a te r ,” “...d rin k  a  fu ll g la s s .. . ,” 
“C a u tio n : do  n o t  ta k e  w ith  a lc o h o l... ,” “T ake w ith  food o r  m ilk ,” 
“...avo id  p ro lo n g e d ...s u n lig h t ,” “K eep in  re fr ig e ra to r ...,” “.. . ta k e  exactly  
a s  d ire c te d .. . ,” “D o n o t  ta k e  a s p ir in  w ith o u t... ,” a n d  “N ot to  b e  ta k e n  
b y  m o u th ” w ere  p e rce iv ed  a s  fo s te r in g  g re a te r  c a re  a f te r  th e  defin ition  
w a s  p ro v id e d  a s  c o m p a re d  to  p re s e n t in g  th e  ico n s w ith o u t  th e  
d e f in itio n . p s < .0 0 1 . T he ico n  “D o n o t  ta k e  d a iry  p ro d u c ts  w as  th e  
on ly  ico n  p e rc e iv e d  a s  n e e d in g  m o re  c a re  before th e  d e fin itio n , 
£ s< .0 0 1 . A s s h o w n  in  T able  4, th e  m a le s  w ould  e x h ib it g re a te r  care  
w h e n  se e in g  “s h o u ld  b e  ta k e n  w ith  p le n ty  of w a te r”, “do  n o t  d r in k  
a lcoho lic  b e v e rag e s , a n d  “c a u tio n : do  n o t  tak e  w ith  a lc o h o l.”
F o r th e  fe m a le s , th e  ico n s  w e re  perce ived  a s  fo s te r in g  g re a te r  
c a re  a f te r  th e  d e fin itio n  w as p ro v id ed  a s  co m p ared  to  p re s e n tin g  th e  
ico n s  w ith o u t  th e  d efin itio n . T he  ic o n s  “F in ish  aU th is  m e d ic a tio n ...,” 
“T ake m e d ic a tio n  o n  a n  e m p ty  s to m a c h ,” “...d rin k  a  fu ll g la ss ...,"  
“C a u tio n : D o n o t  ta k e  w ith  a lc o h o l... ,” “T ake w ith  food  o r  m ilk .” 
“...av o id  p ro lo n g e d ...s u n lig h t .. . ,” “K eep in  re fr ig e ra to r ,” “.. . ta k e  exactly  
a s  d ire c te d .. . ,” “Do n o t  ta k e  a s p ir in  w ith o u t.. . ,” a n d  “N ot to  b e  ta k e n
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b y  m outh .” w e re  p e rce iv ed  a s  n e e d in g  m o re  c a re  a f te r  th e  d e fin itio n , 
w h e rea s  th e  ic o n s  “Do n o t  ta k e  d a iry  p ro d u c ts ” a n d  “S h a k e  w ell” 
w ere  p e rc e iv e d  a s  n e e d in g  m o re  c a r e  b e fo re  th e  defin itio n , £ s< .0 0 1 . 
As sh o w n  in  T ab le  4 , th e  fem ales w o u ld  ex h ib it g re a te r  c a re  w h e n  
se e in g  th e  ic o n s , “...sh o u ld  be  ta k e n  w ith  p len ty  o f w a te r ,” “F o r  
h e a d a c h e s ,” a n d  p o iso n .”
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T able 3
M eans a n d  S ta n d a rd  D ev iations o f C a re f iiln e ss  B efore a n d  A fter 
R eceiving D efin itio n  o f  th e  Icon
Label D escription Before definitions After defin itions
Mean St. dev. Mean St. dev.
#15 ...should  be taken with plenty o f water 5.52 2.83 5.81 2.47
#26 For headaches 5.39 2.23 5.32 2.35
#29 P oison 5.34 2.86 5.80 2.43
#18 Do not drink alcoholic beverages... 5.29 2.34 5.04 2.41
#35 May cause drow siness 4.95 2.47 4.80 2.20
#19 Caution: Do n o t take with alcohol... 4.90 2.80 5.35 2.50
#25 For eyes 4.80 2.72 5.46 2.31
#14 Do not take dairy products... 4.61 2.44 4.05 2.32
#41 For water retention 4.61 2.46 3.64 2.20
#3 For anxiety 4.56 2.21 3.48 2.10
#9 For diabetes 4.55 2.49 4.81 2.27
#30 Physicians authorization required... 4.45 2.60 4.43 2.44
#42 For the circulation 4.40 2.48 4.38 2.16
#2 For pain 4.03 2.25 3.72 2.20
#7 For arthritis 3.79 2.48 3.68 2.14
#22 Shake well 3.78 2.32 3.60 2.01
#37 For sleep 3.76 2.60 3.77 2.27
#40 Not to be taken by m outh 3.65 2.79 4.51 2.54
#4 For nerves 3.60 2.85 4.32 2.50
#5 For infection 3.56 2.73 4.47 2.37
#10 For the lungs 3.52 2.61 3.81 2.36
#36 For external u se  only 3.45 2.59 4.26 2.32
#39 Do not take aspirin  without... 3.43 2.78 4.32 2.27
#33 ...take exactly as directed... 3.35 2.45 4.37 2.13
#11 May cause drow siness or dizziness 3.33 2.48 4.46 2.21
#16 May cause discoloration of urine... 3.20 2.89 3.55 2.43
#34 For allergies 3.20 2.59 3.71 2.27
#28 For ulcer 3.16 2.72 3.49 2.41
#8 For blood pressure 3.12 2.49 4.11 2.29
#20 Take with food or milk 2.88 2.51 3.77 2.21
#38 ...sam e medication you have been... 2.88 2.41 3.02 2.18
#12 Finish all th is m edication... 2.87 2.37 3.81 2.15
#13 Take medication on an empty stom ach.. 2.78 2.22 4.30 2.10
#43 For the heart 2.78 2.83 3.42 3.01
#24 For the ear 2.70 2.32 3.82 2.05
#31 ..avoid prolonged...sunlight 2.70 2.24 4.30 2.08
#6 For in flam m ation 2.62 2.25 2.91 2.16
#27 This drug is available...generic 2.58 2.59 2.71 2 .34
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Label
D escrip tion Before
d ef
After def.
Mean St. dev. Mean St. dev.
#32 Keep in  refrigerator... 2 .47 2.38 3.85 2.17
#1 This prescription m ay be refilled 2.07 2.43 2.63 2.69
#21 A generic equivalent... 2.03 2.45 2.59 2.61
T able  4
M eans a n d  S ta n d a rd  D ev ia tio n s o f C a re fu ln e ss  fo r M ales a n d  F em ales of
D irec tio n  Ic o n s
M ales Fem ales
Label D escription Before After Before After
Mean St.
dev.
Mean St.
dev.
M ean St.
dev.
Mean St.
dev.
#15 ...should  be taken  
with plenty o f water
5.46 2.83 5.97 2.32 5.54 2.85 5.65 2.57
#18 Do not drink alcoholic  
beverages...
5.08 2.36 4.98 2.29 5.44 2.34 5.15 2.53
#19 Caution: Do not take 
with a lcohol...
4.68 2.78 5.24 2.42 5.07 2.84 5.47 2.59
#14 Do not take dairy 
products...
4.62 2.42 4.11 2.25 4.57 2.44 4.06 2.34
#39 Do not take aspirin  
w ithout...
3.74 2.78 4.43 2 .24 3.10 2.77 4.17 2.29
#40 Not to be taken by m outh 3.68 2.71 4.37 2.59 3.57 2.88 4.59 2.49
#22 Shake well 3.50 2.26 3.63 2.12 4.01 2.34 3.52 1.87
#33 ...take exactly as directed... 3.49 2.41 4.39 2.05 3.15 2.46 4.33 2.19
#20 Take with food or milk 2.93 2.46 3.64 2.18 2.85 2.56 3.90 2.25
#13 Take m edication on  
an em pty stom ach..
2.86 2.14 4.32 2.01 2.63 2.26 4.24 2.13
#31 ..avoid prolonged...su n ligh t 2.79 2.21 4.29 2.01 2.62 2.26 4.29 2.15
#12 Finish all th is  
m edication ...
2.64 2.29 3.75 2.10 2.96 2.41 3.80 2.18
#32 Keep in refrigerator... 2.44 2.36 3.73 2.11 2.46 2.38 3.97 2.20
#17 ...drink a  full g lass... 2.31 2.50 3.71 2 .44 2.37 2.57 3.35 2.38
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L ikelihood o f  In ju ry
As sh o w n  in  T ab le  5 ,"For h e a d a c h e s ”, “Do n o t  d r in k  a lcoho lic  
b e v e rag e s”, “F o r  a n x ie ty ”, a n d  “P o iso n ” w ere  perce ived  a s  h a v in g  
g re a te s t  lik e lih o o d  o f  in ju ry , w h e re a s  “A  generic  e q u iv a le n t”, d r in k  a  
fu ll g la s s .. .”, “T h is  d ru g  is  a v a ilab le ...g en eric”, “For v a g in a l u s e  on ly”, 
a n d  “T h is  p re s c r ip t io n  m a y  b e  refilled” w ere  pe rce iv ed  a s  th e  le a s t  
like lihood  o f  in ju ry .
B odv P a r ts
T he s ta t is t ic a lly  s ig n ifican t m ain  effect o f icon , F(5, 2 2 4 5 ) = 
9 4 .7 7 , £ < .0 0 0 1  d e m o n s tra te d  t h a t  “F o r  ey es”, “For th e  c ir c u la t io n ”, 
a n d  “fo r th e  lu n g s ” w ere  ra te d  a s  m o re  like ly  to  c a u se  In ju ry  th a n  “For 
v ag in a l u s e  o n ly ”, “F o r  th e  h e a r t”, a n d  “F o r th e  e a r”. T he  t e s t  x  icon  
in te ra c tio n , F(5, 2245 ) = 11.09, £ < .0 0 0 1  in d ic a te d  t h a t  “F o r  th e  
c irc u la tio n ” w a s  p e rce iv ed  a s  m o re  lik e ly  to  c a u se  in ju ry  b e fo re  th e  
c o rre c t d e fin itio n  w a s  p rov ided , £ s < .0 0 0 1 . However, “F o r  th e  e a r ” 
w as p erce iv ed  a s  m o re  likely  to  c a u se  in ju ry  a fte r  th e  c o rre c t  
d e fin itio n  w a s  p ro v id ed , £ s< .0 0 0 1 .
A ilm e n ts
T he s ta tis t ic a lly  s ig n ifican t m a in  effect o f icon, F ( l l ,  4917) = 
44.85, £<.0001 d e m o n s tra te d  t h a t  “F o r  h e a d a c h e s ”, “F o r  d ia b e te s ”, 
“F o r in fe c tio n ”, “F o r a n x ie ty ”, a n d  “F o r  w a te r  r e te n tio n ” w e re  r a te d  
a s  m o re  like ly  to  c a u s e  in ju ry  th a n  “F o r  In flam m atio n ”, “F o r  a lle rg ies”, 
“F o r b lo o d  p r e s s u r e ”, a n d  “F o r u lc e r”, £S<.0001. T he t e s t  x  ico n
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
4 2
in te ra c tio n , F ( l l ,  4917) = 3 3 .1 9 , £ < .0 0 0 1  in d ic a te d  th a t  “F o r  p a in ”, 
“For a n x ie ty ”, “F o r  in flam m a tio n ”, “F o r  a r th r i t i s ”, “F o r d ia b e te s ”,
“For h e a d a c h e s ”, “F o r u lc e r” a n d  “F o r w a te r  re te n tio n ” w e re  
perceived  a s  m o re  likely  to  c a u s e  in ju ry  be fo re  th e  c o rre c t d e fin itio n  
w as p rov ided , £S<.0001. M oreover, “F o r  n e rv e s”, “F or in fe c tio n ”, a n d  
“F o r b lo o d  p r e s s u r e ” w ere  p erce iv ed  a s  m o re  likely to  c a u s e  in ju ry  
a fte r th e  c o rre c t  de fin ition  w as p ro v id ed , £s<.0001. In  g e n e ra l, 
in d iv id u a ls  r a te d  th e  icons a s  m o re  lik e ly  to  c a u se  in ju ry  b e fo re  th e  
co rre c t d e fin itio n  w as p rovided , F ( l , 4 4 7 ) = 23 .45 , £<.0001.
D irec tio n s
T he s ta tis t ic a lly  sign ifican t m a in  effect o f  icon, F(13, 5 8 2 4 ) =
98 .76 , £<.0001 d e m o n s tra te d  th a t  “D o n o t  d rin k  a lcoho lic  b e v e ra g e s”, 
“S h o u ld  b e  ta k e n  w ith  p len ty  o f w a te r”, “C au tio n : Do n o t  ta k e  w ith  
a lcoho l”, “N ot to  b e  ta k e n  b y  m o u th ”, a n d  “Do n o t ta k e  a s p ir in  
w ith o u t...” w e re  ra te d  £is m ore  likely  to  c a u s e  in ju ry  th a n  “D rin k  a  fu ll 
g la s s”, “S h a k e  w ell”, “Keep in  re f r ig e ra to r”, “F in ish  a ll th is  
m ed ica tio n ”, a n d  T ake w ith  food o r  m ilk ”, £s<.0001. T he t e s t  x  icon  
in te ra c tio n , F (13, 5824) = 16 .42 , £<.0001 in d ic a te d  th a t  “Do n o t  ta k e  
d a iry  p r o d u c ts ”, “Do n o t d r in k  a lc o h o lic  b ev e rag es”, a n d  “S h a k e  w ell” 
w ere p e rce iv ed  a s  m ore  like ly  to c a u s e  in ju ry  before th e  c o rre c t  
defin ition  w a s  p rov ided , £S<.0001. F u rth e rm o re , “F in ish  a ll  th is  
m ed ica tio n ”, “T ak e  m ed ica tio n  o n  a n  e m p ty  s to m a c h ”, “S h o u ld  b e  
ta k e n  w ith  p le n ly  o f w a te r”, “D rin k  a  fu ll g la s s ”, “C au tio n : do  n o t  ta k e
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w ith  a lc o h o l”, “T a k e  w ith  food or m ilk ”, “A void p ro lo n g e d  s u n lig h t”, 
“Keep in  r e f i lg e r a to r ”, “T ak e  ex ac tly  a s  d ire c te d ”, “D o n o t  ta k e  
a sp ir in  w i th o u t . . .”, a n d  “N ot to  be ta k e n  b y  m o u th ” w e re  pe rce ived  a s  
m ore like ly  to  c a u s e  in ju ry  a fte r  th e  c o rre c t d e fin itio n  w a s  provided , 
£ s< .0 0 0 1 . In d iv id u a ls  r a te d  th e  icons a s  m o re  lik e ly  to  c a u s e  in ju ry  
a fte r  th e  c o r r e c t  d e fin itio n  w as prov ided , F f l , 4 4 8 )  = 3 3 .9 0 , £ < .0 0 0 1 .
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T able 5
M eans a n d  S ta n d a rd  D ev iations o f L ikelihood  of In ju ry  B efore a n d  A fter 
R eceiving D e fin itio n  o f  Icon
Label D escription Before definitions After d efin itions
Mean St. dev. Mean St. dev.
#26 For headaches 5.15 2.36 4.59 2.67
#18 Do not drink alcoholic beverages... 4.86 2.27 4.60 2.46
#3 For anxiety 4.73 1.99 2 .94 2.10
#29 Poison 4.59 3.16 5.00 2.90
#41 For water retention 4.48 2.27 2.95 2.10
#15 ...should be taken with plenty o f water 4.43 3.28 4.90 2.96
#19 Caution: Do n ot take with alcohol... 4.30 2.90 4.61 2.63
#25 For eyes 4.30 3.02 4.38 2.79
#42 For the circulation 4.09 2.39 3 .44 2.30
#35 May cau se drowsiness 4.08 2.36 3-82 2.26
#2 For pain 4.03 2.19 3.08 2.28
#9 For diabetes 3.96 2.41 3.92 2.33
#5 For infection 3.75 2.69 3.96 2.45
#14 Do not take dairy products... 3.61 2.55 3.30 2.37
#7 For arthritis 3.55 2.59 2.91 2.23
#39 Do not take aspirin without... 3.48 2.63 3.58 2.24
#30 Physicians authorization required... 3.36 2.57 3.37 2.46
#4 For nerves 3.35 2.73 3.62 2.59
#40 Not to be taken by mouth 3.34 2.74 3.74 2.53
#28 For ulcer 3.25 2.71 3.02 2.32
#36 For external u se  only 3.17 2.33 3.23 2.32
#10 For the lungs 3.13 2.36 2.80 2.27
#33 ...take exactly a s  directed... 3.13 2.40 3.77 2.26
#37 For sleep 3.11 2.64 2.85 2.20
#11 May cau se drow siness or dizziness 3.09 2.20 3.81 2.11
#16 May cau se discoloration of urine... 3.09 2.84 3.12 2.40
#34 For allergies 2.88 2.25 2.88 2.21
#8 For blood pressure 2.87 2.23 3.35 2.34
#38 ...sam e m edication you have been... 2.72 2.44 2.28 2.04
#6 For inflam m ation 2.65 2.18 2.32 2.13
#22 Shake well 2.40 1.95 2.12 1.90
#31 ..avoid prolonged...sunlight 2.28 2.14 3.37 2.04
#13 Take m edication on an empty 
stom ach..
2.22 2.01 3.45 2.02
#43 For the heart 2.21 2.56 2.33 2.68
#20 Take with food or milk 2.19 2.14 2.72 2.02
#12 Finish all th is medication... 2.10 1.97 2.77 1.98
#32 Keep in refrigerator... 2.09 2.08 2.78 2.08
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Label D escription Before
def
A fter
def.
Mean St. dev. M ean St. dev.
#24 For the ear 2.00 2.09 2 .58 2.00
#1 This prescription may be refilled 1.83 2.24 1.84 2.41
#23 For vaginal use only 1.79 2.19 1.89 2.23
#27 This drug is available...generic 1.68 2.20 1.79 2.10
#17 ...drink a  full glass... 1.53 2.07 1.64 1.97
#21 A generic equivalent... 1.53 1.95 1.86 2.16
S everity  o f In ju ry
As sh o w n  in  T able  6, “F o r h e a d a c h e s ”, “P o iso n ”, “D o n o t d rin k  
alcoholic  b e v e ra g e s”, “S h o u ld  b e  ta k e n  w ith  p le n ty  of w a te r ”, “F o r 
w a te r  r e te n tio n ”, a n d  “F or cuixiety” w ere  p e rce iv ed  to b e  h ig h  in  
severity  o f in ju ry , w h e re a s  “A g en eric  e q u iv a le n t”, “d r in k  a  fu ll g la s s”, 
“T his d ru g  is  av a ilab le  ...generic”, a n d  “F o r v a g in a l u se  o n ly ” w ere  
perceived  to  b e  low  in  severity  o f in ju ry .
Bodv P a rts
The s ta tis t ic a lly  s ig n ifican t m a in  effect o f  icon , F(5, 2 2 6 0 ) = 
101.28 , £ < .0 0 0 1  in d ic a te d  t h a t  “F o r ey es”, “F o r  th e  c ir c u la t io n ”, a n d  
“For th e  lu n g s ” w ere  ra te d  a s  h a v in g  a  h ig h e r  severity  o f in ju ry  th a n  
“For vag ina l u s e  on ly ” a n d  “F o r th e  e a r”. T he te s t  x  ico n  in te ra c tio n , 
F%5, 2260) = 1 5 .67 , £ < .0001  sh o w ed  t h a t  “F o r th e  c irc u la tio n ” w as 
perceived  a s  h a v in g  a  h ig h er sev e rity  o f in ju ry  before  th e  c o rre c t  
de fin ition  w a s  p rov ided , £ < .0 0 0 1 . M oreover, “F o r v a g in a l u s e  on ly ”, 
“For th e  ear”, “F o r ey es”, a n d  “F o r th e  h e a r t"  w ere  p e rc e iv e d  a s  
h av in g  a  h ig h e r  se v e rity  of in ju ry  a fte r  th e  c o rre c t d e fin itio n  w a s  
p rov ided , £ s< .0 0 0 1 . In  general, in d iv id u a ls  r a te d  th e  ic o n s  a s  h av in g  a
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h ig h e r sev e rity  o f  in ju ry  a fte r  th e  c o r re c t  de fin ition  w a s  p ro v id e d , 1, 
452) = 14 .89 , £ < .0 0 0 2 .
A ilm en ts
The s ta tis t ic a lly  sign ifican t m a in  effect o f icon , F [H . 4 9 5 0 )  = 
5 0 .4 9 , £ < .0 0 0 1  in d ic a te d  th a t  “F o r  h e a d a c h e s ”, “F o r w a te r  
re te n tio n ”, “F o r  in fec tio n ”, “F o r d ia b e te s ”, a n d  “F o r a n x ie ty ” w ere  
ra te d  a s  h a v in g  a  h ig h e r severity  o f  in ju ry  th a n  “F o r in fla m m a tio n ”,
“F o r a lle rg ie s”, “F o r u lc e r”, “F o r b lo o d  p r e s s u r e ”, a n d  “F o r  a r th r i t i s ”, 
£ s< .0 0 0 1 . T he te s t  X  icon in te ra c tio n , F fH , 4950) = 3 3 .8 6 , £ < .0 0 0 1  
show ed  th a t  “F o r  p a in ”, “F o r a n x ie ty ”, “F o r a r th r i t i s ”, “F o r  
h e a d a c h e s”, a n d  “F o r w a te r r e te n t io n ” w ere  perce ived  a s  h a v in g  a  
h ig h e r se v e rity  o f  in ju ry  before th e  c o rre c t  d e fin itio n  w a s  p ro v id ed , 
£ s< .0 0 0 1 . F u r th e rm o re , “F o r n e rv e s ”, “F or in fec tio n ”, “F o r  
in fla m m a tio n ”, “F o r b lood  p r e s s u r e ”, “F o r  d ia b e te s”, “F o r  u lc e r ”, a n d  
“F or a lle rg ie s” w e re  perceived  a s  h a v in g  a  h ig h e r  sev erity  o f  in ju ry  
a fte r  th e  c o r re c t  d e f in itio n  w as p ro v id e d , £ s<  .0001 .
D irec tio n s
The s ta t is t ic a lly  sign ifican t m a in  effect o f icon , F (13, 5 8 2 4 )  = 
9 6 .2 2 , £ < .0 0 0 1  in d ic a te d  th a t  “. . .S h o u ld  b e  ta k e n  w ith  p le n ty  o f 
w a te r”, “Do n o t  d r in k  alcoholic b e v e ra g e s”, “C au tio n : Do n o t  ta k e  
w ith  a lcoho l”, “D o n o t  tak e  a s p ir in  w ith o u t. . .”, a n d  “N ot to  b e  ta k e n  b y  
m o u th ” w ere  r a te d  a s  h av ing  a  h ig h e r  sev e rity  o f in ju ry  t h a n  “S h a k e  
w ell”, “K eep in  re f ilg e ra to r”, “T ak e  w ith  food o r m ilk ”, “M ay  c a u s e
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d isc o lo ra tio n  o f  u rin e " , a n d  “F in is h  a ll th is  m e d ic a tio n ”, £ s< .0 0 0 1 .
T he te s t  x  icon  in te ra c tio n , F (13, 5824 ) = 2 2 .8 0 , £ < .0 0 0 1  sh o w ed  th a t  
“Do n o t  d r in k  a lcohoU c b e v e ra g e s” a n d  “S h a k e  w e ll” w e re  p e rce iv ed  
a s  h a v in g  a  h ig h e r  sev erity  o f  in ju ry  befo re  th e  c o r re c t  d e fin itio n  w as 
p rov ided , £ s< .0 0 0 1 . H ow ever, “F in is h  a ll  th is  m e d ic a t io n ”, “T ake 
m ed ica tio n  o n  a n  e m p ty  s to m a c h ”, “S h o u ld  b e  t a k e n  w ith  p le n ty  of 
w a te r”, “M ay c a u s e  d isc o lo ra tio n  o f  u r in e ”, “C a u tio n : Do n o t  ta k e  w ith  
a lco h o l”, “T ak e  w i th  food  o r  m ilk ”, “Avoid p ro lo n g e d  s u n l ig h t”, “K eep 
in  re f i lg e ra to r”, “T a k e  e x a c tly  a s  d ire c te d ”, “D o n o t  ta k e  a s p ir in  
w ith o u t”, a n d  “N o t to  b e  ta k e n  b y  m o u th ” w ere  p e rc e iv e d  a s  h a v tn g  a  
h ig h e r  se v e rity  o f  in ju ry  a f te r  th e  c o rre c t d e fin itio n  w a s  p rov ided . 
Ind iv id u a ls  r a te d  th e  icons a s  h a v in g  a  h ig h e r  se v e rity  o f in ju ry  a fte r  
th e  c o rre c t d efin itio n  w a s  p ro v id ed , F ( l. 448 ) = 1 1 5 .7 3 , £ < .0 0 0 1 .
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T ab le  6
M ean s a n d  S ta n d a rd  D ev ia tio n s o f  S ev erity  of In iu rv  B efore  a n d  A fter 
R eceiv ing  D efin itio n  o f th e  Icon .
Label D escription Before definitions After defin itions
Mean St. dev. M ean St. dev.
#26 For headaches 4.78 2.49 4 .59 2.66
#29 P oison 4.43 3.39 4 .9 4 2.97
#18 Do not drink alcoholic beverages... 4.42 2.42 4 .26 2.63
#15 ...should be taken with plenty of w ater 4.34 3.49 4.85 3.10
#41 For water retention 4.15 2.36 2.91 2.24
#3 For anxiety 4.14 2.28 2.79 2.14
#25 For eyes 3.93 3.11 4 .3 4 2.87
#42 For the circulation 3.78 2.57 3 .36 2.46
#19 Caution: Do not take with alcohol... 3.77 3.07 4 .29 2.83
#2 For pain 3.56 2.45 3 .12 2.37
#35 May cause drowsiness 3.52 2.47 3 .75 2.29
#9 For diabetes 3.30 2.42 3 .7 4 2.40
#5 For infection 3.19 2.74 3 .88 2.46
#30 Physicians authorization required... 3.19 2.75 3 .18 2.54
#14 Do not take daliy  products... 3.12 2.58 3 .10 2.37
#39 Do not take aspirin without... 3.05 2.60 3 .52 2.41
# 7 For arthritis 3.01 2.64 2.91 2.34
#40 Not to be taken by m outh 2.87 2.74 3 .49 2.57
#37 For sleep 2.84 2.60 2.75 2.30
#4 For nerves 2.83 2.76 3 .4 7 2.52
#16 May cause discoloration of urine... 2.70 2.87 2 .92 2.47
#10 For the lungs 2.61 2.44 2 .63 2.30
#36 For external u se  only 2.61 2.35 3 .08 2.41
#33 ...take exactly as directed... 2.51 2.35 3 .26 2.30
#28 For ulcer 2.49 2.57 2 .8 4 2.39
#11 May cause drowsiness or dizziness 2.41 2.27 3 .36 2.21
#8 For blood pressure 2.36 2.24 3 .07 2.36
#34 For allergies 2.34 2.36 2.68 2.21
#38 ...sam e medication you have been... 2.05 2.27 2 .2 7 2.13
#6 For inflam m ation 1.95 2.11 2 .27 2.15
#43 For the heart 1.84 2.57 2 .37 2.87
#22 Shake well 1.82 1.95 1.79 1.86
#13 Take medication on an em pty  
stom ach..
1.74 1.94 3 .04 2.11
#31 ..avoid prolonged...sunlight 1.68 2.03 3 .0 7 2.13
#12 Finish all th is m edication... 1.50 1.96 2.51 2.12
#20 Take with food or milk 1.50 1.94 2 .34 2.01
#32 Keep in refrigerator... 1.46 2.03 2 .47 2.20
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
4 9
Label Description Before
d ef
After
def.
M ean St. dev. Mean St. dev.
#24 For the ear 1.42 1.84 2.36 2.06
#1 This prescription may be refilled 1.40 2.26 1.72 2.46
#23 For vaginal u se  only 1.19 1.92 1.60 2.09
#27 This drug is available...generic 1.18 1.93 1.52 1.90
#17 ...drink a  full glass... 1.12 1.96 1.41 1.88
#21 A generic equivalent... 1.05 1.74 1.63 2.13
A tte n tio n -G e ttin g  Q u a litie s  
As sh o w n  in  Table 7, “S h o u ld  b e  ta k e n  w ith  p len ty  o f  w a te r" , 
“P o iso n ”, “F o r h e a d a c h e s ”, “Do n o t d r in k  a lcoho lic  b e v e ra g e s” a n d  
“F o r ey es” w ere  perce ived  a s  th e  m o s t  a tte n tio n -g e ttin g , w h e re a s  
“T h is  p re s c r ip t io n  m ay  b e  re filled ”, “F o r  in fla m m a tio n ”, “K eep  in  
re fr ig e ra to r”, “A g en eric  e q u iv a le n t”, a n d  “A void p ro lo n g ed  s u n l ig h t” 
w ere  perce ived  a s  th e  le a s t  a tte n tio n -g e tt in g .
B odv P a rts
The s ta tis t ic a lly  s ig n if ic a n t m a in  effect o f icon, F(5, 2 3 6 5 )  =
6 5 .7 7 , £ < .0 0 0 1  sh o w ed  t h a t  “F o r ey es” a n d  “F o r th e  c ir c u la t io n ” w ere  
r a te d  a s  m ore  a tte n tio n -g e tt in g  th a n  “F o r  v ag in a l u se  on ly” a n d  “For 
th e  e a r”, £ s< .0 0 0 1 . The te s t  x  icon  in te ra c tio n , F(5- 2365) = 7 .6 7 , 
£ < .0 0 0 1  in d ic a te d  th a t  “F o r th e  e a r” a n d  “F o r ey es” w ere  p e rce iv ed  
a s  m ore  a tte n tio n -g e tt in g  a f te r  th e  c o r re c t  d e fin itio n  w as p ro v id ed , 
£ s< .0 0 0 1 . In d iv id u a ls  r a te d  th e  ico n s a s  m o re  a tte n tio n -g e tt in g  a fte r 
th e  c o rre c t d e fin itio n  w as p ro v id ed , F ( l ,  473) = 9 .02 , £ < .0 0 3 .
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A ilm en ts
T he s ta tis t ic a lly  s ig n if ic a n t m a in  effect o f  icon , F (11, 5236) = 
7 9 .0 4 , £ < .0 0 0 1  sh o w ed  t h a t  “F o r h e a d a c h e s ”, “F o r  d ia b e te s ”, “F o r 
a r th r i t i s ”, “F o r w a te r  r e te n t io n ”, a n d  “F o r  a n x ie ty ” w ere  r a te d  a s  
m o re  a tte n t io n -g e t t in g  t h a n  “F o r  in f la m m a tio n ”, “F o r  n ic e r”, “F o r 
in fe c tio n ”, “F o r b lo o d  p r e s s u r e ”, a n d  “F o r a lle rg ie s”, £ s< .0 0 0 1 . T he 
te s t  X ico n  in te ra c tio n , F ( l l ,  5 2 3 6 ) = 1 2 .2 8 , £ < .0 0 0 1  in d ic a te d  th a t  
“F o r  p a in ”, “F o r  a n x ie ty ”, a n d  “F o r w a te r  r e te n t io n ” w e re  p e rce iv ed  
a s  m o re  a t te n t io n -g e t t in g  b e fo re  th e  c o rre c t  d e fin itio n  w a s  p rov ided , 
£ s< .0 0 0 1 , w h e re a s  “F o r n e rv e s ”, “F or in fe c tio n ”, “F o r  in fla m m a tio n ”, 
“F o r a r th r i t i s ”, “F o r b lo o d  p r e s s u r e ”, “F o r  h e a d a c h e s ”, “F o r u lc e r”, 
“F o r a lle rg ie s”, a n d  “F o r  w a te r  r e te n tio n ” w ere  p e rc e iv e d  a s  m o re  
a t te n tio n -g e tt in g  a fte r  th e  c o rre c t  defin ition  w a s  p ro v id e d , £ s< .0 0 0 1 . 
D ire c tio n s
T he s ta tis t ic a lly  s ig n if ic a n t m a in  effect o f  icon , F(13, 6110) = 
109 .4 5 , £ < .0 0 0 1  sh o w ed  t h a t  “S h o u ld  b e  ta k e n  w ith  p le n ty  o f w a te r”, 
“D o n o t d r in k  a lcoho lic  b e v e ra g e s”, “C a u tio n : Do n o t  ta k e  w ith  
a lco h o l”, “D o n o t  ta k e  d a iry  p ro d u c ts ” a n d  “S h a k e  w ell” w ere  r a te d  a s  
m o re  a tte n t io n -g e t t in g  t h a n  “K eep in  refirigera to r”, “F in is h  a ll  th is  
m e d ic a tio n ”, “A void p ro lo n g e d  s u n lig h t”, “Do n o t  ta k e  a s p ir in  
w ith o u t...”, a n d  “T ak e  m e d ic a tio n  o n  a n  e m p ty  s to m a c h ”, £ s< .0 0 0 1 . 
T h e  te s t  x  ico n  in te ra c tio n , F f l3 , 6110) = 9 .2 7 , £ < .0 0 0 1  in d ic a te d  
th a t  “D rin k  a  fu ll g la s s .. .”, “D o n o t  tak e  d a iry  p ro d u c ts ”, a n d  “S h a k e
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w ell” w e re  p e rc e iv e d  a s  m o re  a t te n t io n -g e t t in g  be fo re  th e  c o r r e c t  
d e fin itio n  w a s  p rov ided , p s< .0 0 0 1  a n d  “F in is h  a ll  th is  m e d ic a t io n ”, 
“T ake  m e d ic a t io n  o n  a n  e m p ty  s to m a c h ”, “S h o u ld  b e  ta k e n  w ith  
p len ty  o f w a te r ”, “Do n o t  d r in k  a lc o h o lic  b e v e ra g e s”, “C a u tio n : D o n o t  
ta k e  w ith  a lc o h o l”, “T ake w ith  food  o r  m ilk ”, “Avoid p ro lo n g e d  
s u n lig h t”, “T a k e  ex ac tly  a s  d ire c te d ”, “D o  n o t  ta k e  a s p ir in  w i th o u t . . .”, 
a n d  “N ot to  b e  ta k e n  b y  m o u th ” w ere  p e rc e iv e d  a s  m o re  a t te n t io n -  
g e ttin g  a f te r  th e  c o rre c t d e fin itio n  w a s  p ro v id ed , £ s< .0 0 0 1 . In  
gen era l, in d iv id u a ls  ra te d  th e  ico n s  a s  m o re  a t te n tio n -g e tt in g  a f te r  th e  
c o rre c t d e f in itio n  w a s  p rov ided , F [ l ,  4 7 0 )  = 16 .92 , £ < .0 0 0 1 .
In  g e n e ra l , th e  ico n s “F o r th e  e a r ”, “F o r ey es”, “F o r  h e a d a c h e s ”, 
“F o r d ia b e te s ”, “F o r  a r th r i t i s ”, “F o r w a te r  r e te n t io n ”, “F o r  a n x ie ty ”, 
“S h o u ld  b e  ta k e n  w ith  p le n ty  o f w a te r”, “Do n o t  d r in k  a lco h o fic  
b e v e rag e s”, “C a u tio n : Do n o t  ta k e  w ith  a lc o h o l”, “Do n o t  ta k e  d a iry  
p ro d u c ts ”, a n d  “S h a k e  w ell” w ere r a te d  a s  m o re  a t te n t io n -g e t t in g .
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T able 7
R eceiving D e fin itio n  o f  th e  Icon
Label D escription Before definitions After defin itions
Mean St. dev. M ean St. dev.
#15 ...should be taken with plenty o f water 5.69 2.36 5.79 2.31
#29 Poison 5.43 2.50 5 .80 2.31
#26 For headaches 5.40 2.08 5.62 1.98
#18 Do not drink alcoholic beverages... 5.16 2.11 5.31 2.01
#25 For eyes 5.01 2.37 5 .32 2.23
#19 Caution: Do not take with alcohol... 4.92 2.58 5.50 2.17
#30 Physicians authorization required... 4.90 2.30 4.75 2.25
#9 For diabetes 4.79 2.35 4.81 2.14
#14 Do not take dairy products... 4.78 2.18 4 .47 2.10
#35 May cause drowsiness 4.66 2.38 4 .77 2.13
#22 Shake well 4.49 1.96 4.42 1.94
# 7 For arthritis 4.38 2.23 4.45 2.03
#3 For anxiety 4.26 1.95 3 .47 1.97
#37 For sleep 4.25 2.22 4.22 2.12
#41 For water retention 4.21 2.19 3.65 2.07
#42 For the circulation 4.18 2.09 3.92 2.09
#17 ...drink a  full glass... 3.96 2.63 3.66 2.20
#27 This drug is available...generic 3.85 2.53 3.88 2.30
#2 For pain 3.80 2.00 3.69 1.96
#10 For the lungs 3.69 2.43 3.82 2.18
#40 Not to be taken by mouth 3.68 2.50 3.78 2.50
# 4 For nerves 3.66 2.46 3.78 2.52
#36 For external u se  only 3.37 2.35 3 .77 2.19
#34 For allergies 3.30 2.23 3.60 2.12
#5 For infection 3.29 2.40 3.41 2.38
#43 For the heart 3.25 2.85 3.49 2.79
#8 For blood pressure 3.19 2.14 3.56 2.18
#11 May cause drow siness or dizziness 3.04 2.24 3.39 2.27
#33 ...take exactly a s directed... 3.01 2.06 3.43 2.15
#20 Take with food or milk 2.97 2.22 3.63 2.12
#28 For ulcer 2.96 2.51 3 .05 2.28
#39 Do not take aspirin w ithout... 2.93 2.41 3 .20 2.26
#13 Take m edication on an empty 
stom ach..
2.93 2.19 3.28 2.05
#16 May cause discoloration o f urine... 2.90 2.60 2.93 2.35
#12 Finish all th is m edication... 2.89 1.99 3.11 2.04
#24 For the ear 2.88 2.11 3 .56 2.04
#38 ...sam e medication you have been... 2.86 2.17 2.83 2.03
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Label D escription Before
d ef
After
def.
Mean St. dev. Mean St. dev.
#23 For vaginal u se  only 2.85 2 .34 2.90 2.18
#31 ..avoid prolonged...sunlight 2.80 2.17 3.36 2.04
#21 A generic equivalent... 2.76 2.31 2.79 2.27
#32 Keep in refrigerator... 2.70 2.07 2.93 1.98
#6 For inflam m ation 2.64 1.97 2.70 1.90
#1 This prescription m ay be refilled 2.44 2.55 2.86 2.69
C o rre la tio n s
T he  c o rre la tio n s  o f  th e  m e a n s  for e a c h  v a ria b le  w ere  co m p u ted . 
To keep  th e  T j'pe  I e r ro r  ra te  a t  o r  be low  n o m in a l level, th e  M ultis tage  
B o n fe rro n i p ro c e d u re  (L arzelere & M ula lk , 1977) w a s  u se d . As 
i l lu s tra te d  in  T ab le  8, th e  c o rre la tio n s  w ere  h ig h  fo r a ll five q u e s tio n s  
th a t  w ere  e v a lu a te d  befo re  a n d  a f te r  th e  de fin ition  o f  th e  Icon w as 
p ro v id ed  (rs  ra n g e d  from  .79 to .94, £ s< .0 1 ). In  g e n e ra l, a tte n tio n -  
ge tting , c a re fu ln e s s . Likelihood o f In ju ry , a n d  sev e rity  o f in ju ry  w ere 
h ig h ly  in te rc o r re la te d  [rs  ra n g e d  fro m  .59 to .99, £s<.01). M oreover, 
m e a n in g  a n d  u n d e rs ta n d a b ü ity  w ere  h ig h ly  in te rc o rre la te d  [rs ra n g e d  
from  .73 to  .88), £S<.01. A Kendaill’s co eS ic len t o f  co n co rd an c e  
in d ic a te d  th a t  th e  r a n k  o rd e r  of ico n s  w a s  s im ila r a c ro s s  a ll eleven 
variab les, W = .56 , £<.01.
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T able 8 In te rc o rre la t io n  o f  M ean  Icon  R a tin g s  A m ong  Q u e s tio n s
A ttention 1 Attention 2 Careful 1 Careful 2
Attention 1 
Attention 2 
Careful 1
1
0.9458
0.9029
1
0.8634 1
Careful 2 0.6527 0.779 0.7957 1
Likelihood 1 0.7388 0.6836 0.9336 0.7321
Likelihood 2 0.6078 0.7112 0.7989 0.9676
Severity 1 0.7766 0.7188 0.9461 0.7419
Severity 2 0.6396 0.7258 0.8301 0.9545
Understand 1 0.8071 0.8719 0.6285 0.5873
Understand 2 0.7159 0.8680 0.5964 0.6711
M eaning 0.5144 0.6742 0.4109 0.5147
Likelihood 1 M eaning Likelihood 2 Severity 1
Attention 1 
Attention 2 
Careful 1 
Careful 2 
Likelihood 1 
Likelihood 2
1
0.8024 0.3858 1
Severity 1 0.9913 0.2262 0.8025 1
Severity 2 0.8457 0.3620 0.9883 0.8508
Understand 1 0.3612 0.7395 0.4733 0.3972
Understand 2 0.3806 0.8820 0.5452 0.4082
M eaning
Attention 1 
Attention 2 
Careful 1 
Careful 2 
Likelihood 1 
Likelihood 2 
Severity 1 
Severity 2 
Understand 1 
Understand 2
0.2036  
Severity 2
1
0.4601
0.5336
1
Under 1
1
0.8917
Under 2
1
M eaning
1 = before icon definition given
2 = after icon definition given
r>.50, p<-01 
r>.41. p<.05
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D iscu ss io n
T hese  r e s u l ts  p ro v id e  ev idence  t h a t  m a n y  o f  th e  c u r re n t  ico n s  
u s e d  o n  p re s c r ip tio n  d r u g  w a rn in g la b e ls  a r e  in a d e q u a te , w h ich  c o u ld  
q u ite  p o ss ib ly  b e  c a u s e  fo r  U tigation  a g a in s t  c o m p a n ie s  m a n u fa c tu r in g  
a n d  se lh n g  th e  la b e ls  t h a t  u tiliz e  icons o r  th e  p r o d u c t  itse lf. The 
ic o n s  “S h a k e  w e ll,” “P o is o n ,” “. . .s h o u ld  b e  t a k e n  w ith  p le n ty  of 
w a te r ,” “for h e a d a c h e s ,” “d o  n o t  d r in k  a lc o h o lic  bevereiges,” a n d  “fo r 
th e  e a r ” m e t th e  ISO  (1 9 7 9 ) 67%  c o m p re h e n s io n  c r i te r ia . N one o f  
th e  ico n s m e t  th e  m o re  s t r i c t  85%  AN SI (1 9 9 7 ) c o m p re h e n s io n  
c r ite r ia . T h is  s u p p o r ts  m a n y  s tu d ie s  t h a t  d e m o n s tr a te d  th a t  th e  ic o n s  
u s e d  c u rre n tly  a re  n o t  u p  to  th e  p re s e n t  s ta n d e ird s  s e t  in  th e  in d u s try  
(R ingseis & C a ird , 1995; S ilv e r e t. a l., 1998 ; S ilver e t. a l., 1995). 
F u r th e rm o re , o u t  o f th e  s ix  ic o n s  th a t  p a s s e d  th e  c o m p re h e n s io n  
c r i te r ia , th e  ic o n s  “P o is o n ,” “...sh o u ld  b e  t a k e n  w ith  p le n ty  of w a te r ,” 
“F o r h e a d a c h e s ,” a n d  “D o n o t  d r in k  a lcohoU c b e v e ra g e s” a lso  h a d  th e  
h ig h e s t  sc o re s  w ith  r e g a rd  to  a l l  o f th e  d e p e n d e n t  v a ria b le s  
(u n d e rs ta n d a b ü ity , c a re fu ln e s s , like lihood  o f  in ju ry , sev e rity  of in ju ry , 
a n d  a t te n tio n -g e tt in g  q u a lit ie s ) . “S h a k e  w ell” r a te d  h ig h  in  
u n d e rs ta n d a b ü ity , c a re fu ln e s s , a tte n tio n -g e ttin g , a n d  p a s s e d  th e  
c o m p re h e n s io n  s ta n d a r d .  “F o r th e  e a r ” p a s s e d  th e  c o m p re h e n s io n  
s ta n d a rd s ,  b u t  o n ly  r a te d  h ig h  in  a tte n tio n -g e tt in g  quaU ties.
F u r th e rm o re , th e re  w e re  a lso  o th e r  ic o n s  t h a t  r a te d  h ig h  on  
m a n y  of th e  d e p e n d e n t  v a r ia b le s  th a t  d id  n o t  p a s s  e ith e r
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c o m p re h e n s io n  c r i te r ia .  F o r  exam p le , “F o r d ia b e te s”, “F o r  ey es”, a n d  
“C au tio n : Do n o t  ta k e  w ith  a lco h o l” w e re  r a te d  h ig h e r in  perce ived  
u n d e rs ta n d a b ili ty , c a re fu ln e s s , like lihood  o f  in ju ry , se v e rity  o f  in ju ry , 
a n d  a tte n tio n -g e tt in g . F u r th e rm o re , “F o r  w a te r  re te n tio n ” a n d  “F or 
an x ie ty ” b o th  r a t e d  h ig h  in  c a re fu ln e ss , lik e lih o o d  o f in ju ry , sev e rity  of 
in ju ry , emd a tte n t io n -g e t t in g . T he ic o n s  “F o r  th e  c irc u la t io n ”, “F o r 
in fec tion”, “N ot to  b e  ta k e n  b y  m o u th ”, a n d  “Do n o t ta k e  a s p i r in  
w ith o u t...” r a te d  h ig h  in  c a re fu ln e ss , lik e lih o o d  o f in ju ry , a n d  severity  
o f  in ju ry , b u t  d id  n o t  p a s s  th e  c o m p re h e n s io n  s ta n d a rd s . T h e  ico n s 
U sted above w ere  c o n s id e re d  to  h av e  h ig h e r  perceived  h a z a rd , b u t  
th e y  w ere n o t  in te rp re ta b le .  T h is m a y  in d ic a te  th a t  m a n u fa c tu re r s  a n d  
p h a rm a c is ts  s h o u ld  develop  m o re  e a s ily  in te rp re te d  lab e ls . F o r 
in s ta n c e  d ev e lo p in g  m o re  c o n c re te  ic o n s  w ith  few er in te rp r e ta t io n s  
r a th e r  th a n  provid in g  a n  a b s t r a c t  icon  w ith  a  m u ltitu d e  o f 
in te rp r e ta t io n s .
The th re e  ic o n s  t h a t  b o th  p a s s e d  th e  c o m p re h e n s io n  s ta n d a rd s  
a n d  w ere a lso  r a te d  h ig h  in  a ll  of th e  d e p e n d e n t  v a riab les  s u c h  a s  “Do 
n o t  d r in k  alcohoU c b e v e ra g e s” (a m au tin i g la s s  w ith  a  s la s h  th ro u g h  it) 
a n d  th e  o th e r  ic o n s  t h a t  r a te d  h ig h  o n  m u ltip le  d e p e n d e n t v a ria b le s  
s u c h  a s  “F o r ey es” (a  p ic tu re  o f  a n  eye) aU a p p e a r  to  b e  c o n c re te  
c o n ce p ts  w h ic h  d o  n o t  n e e d  m u c h  in te rp re ta t io n  to figu re  o u t  th e  
c o rre c t m e a n in g . F u r th e r m o re , th e  ic o n s  t h a t  nob o d y  c o m p re h e n d e d  
s u c h  a s  “F o r a n x ie ty ” (a  h e a d  w ith  U nes a ro u n d  it), “M ay c a u s e
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d isc o lo ra tio n  o f  u r in e ” (a  c irc le  t h a t  is  h a l f  b lack  a n d  h a l f  w hite), “A  
generic  e q u iv a le n t...” (a s ta r  m a d e  fro m  triang les), “F o r v a g in a l u s e  
on ly” (a  s i lh o u e t te  o f a  fem ale) a n d  “F o r  w a te r  re te n tio n ” (a  p e rs o n  
filled in  w ith  b la c k  a n d  w h ite  w ith  a  s la s h  th ro u g h  it) w e re  ex trem e ly  
a b s tr a c t  a n d  n e e d e d  a  g re a t a m o u n t  o f  in te rp re ta tio n  to  r e a c h  th e  
a p p ro p r ia te  m e a n in g . T here  w ere  so m e  com m on re s p o n s e s  g iven  b y  
p a r t ic ip a n ts . “F o r an x ie ty ” w a s  o f te n  in te rp re te d  a s  “M ay  c a u s e  
d izz iness , l ig h t-h e a d e d n e ss , o r  s h a k in e s s .” “M ay c a u s e  d isc o lo ra tio n  
o f  u r in e ” w a s  o ften  in te rp re te d  a s  “N ig h ttim e  a n d  d a y tim e  
m e d ic a tio n .” “G eneric  e q u iv a le n t” w a s  o fte n  left b la n k  b y  
p a r t ic ip a n ts ,  a lth o u g h  so m e in te rp re te d  th e  icon  a s  “F o r  d a y tim e  u s e .” 
“F or v a g in a l u s e ” w a s  m o stly  in te rp re te d  a s  “For fe m a le s” o r  “F e m a le  
m e d ic a tio n .” “F o r w a te r  r e te n t io n ” w a s  o ften  in te rp re te d  a s  “N ot fo r 
h u m a n  c o n s u m p tio n ” o r “N ot for in te r n a l  u s e .” F rom  th e  r e s u l ts ,  it  
c a n  b e  in te rp re te d  th a t  c o n cre te  ic o n s , w h ic h  have  few  p o ss ib le  
in te rp re ta t io n s  m a y  be  th e  m o s t o p tim u m  to  u se  o n  lab e ls .
F u r th e rm o re , in d iv id u a ls  r a te d  th e  m ajo rity  o f th e  ic o n s  h ig h e r  
w ith  re g a rd  to  a ll o f  the  d e p e n d e n t v a ria b le s  (u n d e rs ta n d a b ility , 
c a re fu ln e ss , like lihood  o f in ju ry , se v e rity  o f in ju ry , a n d  a t te n t io n -  
g e ttin g  q u a lit ie s )  a f te r  th e y  rece iv ed  th e  co rrec t d e fin itio n s  o f  th e  
ico n s o n  th e  se c o n d  q u e s tio n n a ire . T h is  m a y  in d ica te  t h a t  th e  ico n s  
m a d e  m o re  s e n s e  to  th e  p a r t ic ip a n ts  o n ce  th e  d e fin itio n  w a s  p ro v id ed  
o r th e y  m a y  h a v e  rea lized  th e  im p o r ta n c e  o f  th e  icon  o n ce  th e
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defin ition  w a s  p rov ided . T h is a lso  s u p p o r ts  th e  u s e  o f  th e  c o m b in a tio n  
of te x t a n d  a n  ic o n  o n  p h a rm a c e u tic a l  w a rn in g  labe ls . H ow ever, th e  
icons t h a t  w e re  r a te d  h ig h e r  w ith  r e g a rd  to  th e  m a jo rity  o f  th e  
d e p e n d e n t v a r ia b le s  befo re  th e y  re c e iv e d  th e  d e fin itio n  w ere , “F o r  
a n x ie ty ,” “F o r  w a te r  r e te n tio n ,” “F o r s le e p ,” “D o n o t teike d a iry  
p ro d u c ts ,” “S h a k e  w ell,” “T h is  is  th e  s a m e  m e d ic a tio n  y o u  h a v e  b e e n  
g e ttin g ,” a n d  “M ay  c a u s e  d ro w s in e ss  o r  d iz z in e s s .” T h is m a y  f u r th e r  
in d ica te  t h a t  th o s e  ico n s w ere  e ith e r  s e e n  a s  n o t  m a k in g  s e n s e  o r  n o t  
se en  a s  im p o r ta n t .  T herefore , if  o n e  d o e s n ’t  u n d e r s ta n d  so m e th in g , i t  
cou ld  b e  in te rp re te d  a s  m o re  h a z a rd o u s  t h a n  it  rea lly  a p p e a rs  to  be . 
H ence, o n e  m ig h t  e r r  o n  th e  s id e  o f c a u t io n .
M oreover, i t  w a s  a lso  fo u n d  th a t  th e  d e p e n d e n t v a ria b le s  
c a re fu ln e ss , l ik e lih o o d  o f in ju ry , a n d  s e v e r i ty  w ere  h ig h ly  c o rre la te d , 
w h e reas  m e a n in g  a n d  u n d e r s ta n d a b ü i ty  w e re  h ig h ly  in te rc o rre la te d . 
C a re fu ln ess , lik e lih o o d  a n d  se v e rity  o f in ju r y  a re  c o n ce p ts  th a t  c o n n o te  
th e  level o f h a z a r d  th a t  th e  p a r t ic ip a n t  p e rc e iv e s . F u r th e rm o re , 
m ea n in g a n d  u n d e rs ta n d a b il i ty  c o u ld  a lm o s t  b e  u s e d  sy n o n y m o u sly  a s  a  
c o m p re h e n s io n  c rite r ia . In  o th e r  w o rd s , b o th  o f  th e  v a ria b le s  a re  
a b o u t p a r t ic ip a n ts  c o m p re h e n d in g  th e  in te n d e d  m ean in g .
As m e n tio n e d  earlie r, th e  s a m e  ty p e  o f  r e s u l ts  w e re  fo u n d  in  
m a n y  s tu d ie s  w ith  re g a rd  to  c o m p re h e n s io n  r a te s .  O ne re c e n t  s tu d y , 
(SÜver e t. a l., 1998) u s e d  42  o f th e  43  ic o n s  t h a t  w ere in  th is  s tu d y , 
a lth o u g h  th e i r  s tu d y  involved a d u lts  w i th  m e n ta l  re ta rd a tio n . T h ree  of
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th e  ic o n s  in  th e i r  s tu d y  m e t th e  ISO  67%  (1979). T h o se  ic o n s  w ere , 
“ta k e  w ith  w a te r , “do  n o t d r in k  a lc o h o l,” a n d  “p o iso n .” T h o se  ic o n s  
a lso  p a s s e d  th e  ISO  67% (1979) c r i te r io n  in  th is  s tu d y . N one o f  th e  
ic o n s  m e t  th e  ANSI (1997) 85%  c o m p re h e n s io n  s ta n d a rd s ,  w h ic h  is  
e x ac tly  w h a t  th is  s tu d y  fo u n d . T h is s tu d y  a lso  h a d  “P o iso n ,” “S h o u ld  
b e  ta k e n  w ith  p le n ty  of w a te r ,” a n d  “D o n o t  d r in k  a lco h o lic  b e v e ra g e s” 
in  th e  to p  five m o s t  c o m p re h e n d e d  ic o n s , w h ic h  a lso  p a s s e d  th e  ISO 
67%  (1 9 7 9 ) c o m p re h e n s io n  s t a n d a r d s .  F u r th e rm o re , “S h a k e  w ell” 
w a s  th e  m o s t  c o m p re h e n d e d  ico n  in  th is  s tu d y , w hile i t  w a s  r a n k e d  
s ix te e n th  i n  th e  S ilver e t. a l. (1998) s tu d y . A lth o u g h  th e re  w ere  m o re  
ic o n s  t h a t  p a s s e d  th e  ISO c r i te r ia  in  th e  c u r r e n t  s tu d y , th e  fa c t  t h a t  
S ilv e r e t. a l. (1998) u tiliz e d  p eo p le  w ith  m e n ta l  re ta rd a t io n  a s  th e ir  
p a r t ic ip a n ts .  T h is  e x p la in s  w h y  th e  c o m p re h e n s io n  r a te s  w ere  low er 
in  th e  S ilver e t. a l. (1998) s tu d y .
F u r th e rm o re , R ingse is  a n d  C a ird  (1 9 9 5 ) fo u n d  so m e  s im ilar  
r e s u l ts .  T h e y  fo u n d  th a t  fo u r  o f  th e  tw e n ty  lab e ls  p a s se d  th e  85%
AN SI (1997 ) c o m p re h e n s io n  s ta n d a r d s  a n d  s ix  p a s s e d  th e  ISO  (1979) 
67%  c o m p re h e n s io n  s ta n d a rd s .  “T ak e  w ith  w a te r” emd “Do n o t  ta k e  
w ith  a lc o h o l” w e re  tw o  o f th o s e  w h ic h  m e t  th e  85% s ta n d a r d s .  In  th e  
c u r r e n t  s tu d y , th e  sa m e  ico n s , “T ak e  w ith  w a te r” a n d  “D o n o t  ta k e  
w ith  a lc o h o l” m e t  th e  67% c rite r io n . T h e  o th e r  icons t h a t  p a s s e d  th e  
c o m p re h e n s io n  s ta n d a r d  in  th e  R in g se is  a n d  Cciird (1995) s tu d y  w ere  
n o t  p a r t  o f  th e  s t im u lu s  u s e d  in  th e  c u r r e n t  s tu d y . M oreover, R in g se is
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a n d  C a ird  (1 9 9 5 ) red es ig n ed  te n  o f  th e  w o rs t  u n d e rs to o d  ic o n s  in  a n  
a t te m p t  to  m a k e  th e m  m o re  c o n c re te  a n d  re - te s te d  th em . Five o u t  o f 
th e  te n  re d e s ig n e d  icons p a s s e d  th e  ANSI 85%  c o m p re h e n s io n  
c r ite r io n  (1 9 9 7 ). T hree  o u t  o f  five o f  th o s e  ico n s  w ere re d e s ig n e d  b y  
a d d in g  a  w a rn in g  s la s h  th ro u g h  th e  ico n . T h is c h an g ed  th e  ic o n s  to  
m cike th e m  p ro h ib itiv e  r a th e r  t h a n  p e rm iss iv e . T his is s u e  is 
a d d re s s e d  in  m o re  d e ta il in  E x p e r im e n t 3.
T he r e s u l t s  im ply  th a t  th e  ic o n s  t h a t  a re  c u rre n tly  b e in g  u s e d  
a re  n o t  u p  to  th e  s ta n d a rd s  o f  c o m p re h e n s io n  a n d  a re  ineffective . 
C o n se q u e n tly , th is  leaves b u s in e s s e s  t h a t  a re  u s in g  th e  ico n s  (n am e ly  
p h a rm a c ie s  a n d  la b e l m a n u fa c tu re rs )  o p e n  fo r liab ility  if  c o n s u m e rs  a re  
h u r t  o r k ille d  a s  a  re s u lt  o f m is u s e  o f  p re sc r ip tio n  m ed ica tio n s . B a se d  
o n  th e  c u r r e n t  s tu d y , it  is  recom m en d ed  t h a t  th e re  be  fu r th e r  
r e s e a rc h  o n  fa c to rs  (su ch  a s  a n  ic o n  w ith  a  s la s h  th ro u g h  it, co lo r, a n d  
tex t) th a t  e ffec t th e  sa lien cy  a n d  p e rc e iv e d  h a z a rd  of th e  w a r n in g  lab e l.
T he c u r r e n t  e x p e rim en t h a s  a  few  lim ita tio n s  in h eren t in  th e  
m e th o d o lo g y  a n d  s tim u li u s e d . In  th e  c u r r e n t  experim en t, th e  ic o n s  
w ere  in  b la c k  a n d  w h ite . T he s t ic k e r s  w ith  d ifferen t b a c k g ro u n d  
co lo rs  p ro v id e  so m e  level o f h a z a rd . T he  ico n s w ere a lso  m u c h  la rg e r  
th a n  th e  u s u a l  ico n s  p rov ided  o n  p re s c r ip tio n  m ed ica tio n  w a rn in g  
la b e ls . H e n ce , th e  icons w ere  o u t  o f  c o n te x t a lth o u g h  th e  in s t ru c t io n s  
in c lu d e d  th e  in fo rm a tio n  th a t  th e s e  ic o n s  w ere  ta k e n  fro m  
p re s c r ip tio n  m e d ic a tio n  w arn in g  la b e ls . A th ird  lim itation  to  th e
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c u r re n t  e x p e rim e n t w a s  t h a t  on ly  college s tu d e n ts  w e re  u s e d  as 
p a rtic ip a n ts . O th e r  p a r t ic ip a n t  g roups sh o u ld  b e  ex am in e d , su c h  a s  
th e  elderly  a n d  n o n -n a tiv e  E n g lish  sp e ak in g  in d iv id u a ls . A final 
lim ita tio n  to  th e  p r e s e n t  w o rk  is th a t  p e rc e p tio n s  o f  th e  p a r tic ip a n ts  
m a y  n o t c o rre la te  p e rfe c tly  w ith  th e ir  b e h a v io ra l c o m p lian c e  to  th e  
w arn ing .
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CHAPTER 3
EXPERIM ENT 2 
M e th o d
The fo cu s  o f  th is  e x p e r im e n t w a s  to  ta k e  th e  m a te r ia l  fro m  one  
lab e l, w h ich  h a s  a  m u c h  s m a lle r  fon t size, d e c re a s e  th e  c o n te n t  o f th e  
la b e l to few er w o rd s  w ith  th e  sa m e  m ea n in g , a n d  th e n  in c re a s e  th e  
fo n t size. T h u s , th e  n e w  la b e l sh o u ld  b e  e a s ie r  to  re a d  a n d  
u n d e rs ta n d , w h ile  n o t  s u b s ta n t ia l ly  c h a n g in g  th e  overa ll m ea n in g .
P a r tic ip a n ts
A sa m p le  o f  2 0  u n d e rg ra d u a te  s tu d e n ts  a t  th e  U n iv e rs ity  o f 
N evada, L as V egas w ere  o ffe red  e x tra  c re d it  fo r  p a r tic ip a tin g . N ine ty  
p e rc e n t o f th e  s u b je c ts  w e re  u n d e r  th e  age  o f  2 5 . Forty-five p e rc e n t o f  
th e  su b je c ts  w e re  m a le  a n d  55%  w ere fem ede.
P ro c e d u re
S u b je c ts  w ere  a s k e d  to  r a te  th e  u n d e rs ta n d a b il i ty  o f  five lab e ls . 
T h ese  lab e ls , p r in te d  in  12- p o in t  H elvetica  ty p e  a n d  w r itte n  in  b la c k  
in k  o n  a  w h ite  b a c k g ro u n d , Eire sh o w n  in  A p p e n d ix  B . O n e  lab e l (the 
ta rg e t  label) h a d  th e  o r ig in a l c o n te n t (“YOU SHOULD AVOID 
PROLONGED O R  EX C ESSIV E EXPOSURE TO DIRECT A N D /O R
6 2
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ARTIFICIAL SUNLIGHT W HILE TAKING THIS M EDICATION”). T he 
o th e r  la b e ls  h a d  a  s h o r te n e d  v ers io n  o f th e  c o n te n t  w ith  th e  sa m e  fo n t 
size: a)“AVOID SUNLIGHT”; b)"AVOID SUIMLIGHT W H EN  TAKING 
THIS M EDICINE"; c)"NO SUNLIGHT"; d)"DO N'T TAKE TH IS 
M EDICINE W HILE E X PO SE D  TO SUNLIGHT").
T he s u b je c ts  w e re  a s k e d  th e  follow ing q u e s t io n s  u s in g  a  9 -p o in t 
ra t in g  sca le :
1. "How close in  m e a n in g  is  th is  la b e l to th e  ta rg e t  la b e l (label 
n u m b e r  one), “YOU SHOULD AVOID PROLONGED O R  
EXCESSIV E EX PO SU R E TO DIRECT A N D /O R  ARTIFICIAL 
SUNLIGHT W HILE TAKING TH IS M EDICATION"? T h e  a n c h o rs  
w ere  0 (n o t a t  a ll  c lo se  in  m ean ing ), 2  (so m e w h a t c lo se  in  
m ean in g ), 4  (close  in  m e a n in g), 6 (very c lo se  in  m ea n in g ), a n d  8 
(ex trem ely  c lo se  in  m ean in g ).
2. "How u n d e rs ta n d a b le  is  th is  lab e l?  In  m a k in g  y o u r  r a t in g  p lea se  
c o n s id e r  ALL p eo p le  in  th e  g e n e ra l p o p u la tio n  ( in c lu d in g  y o u n g  
c h ild ren , n o n -n a tiv e  E n g lish  sp e a k e rs , e tc .)?" T h e  a n c h o rs  
w ere  0  (no t a t  a ll  u n d e rs ta n d a b le ) , 2 (so m e w h a t 
u n d e rs ta n d a b le ) , 4  (u n d e rs ta n d a b le ) , 6  (very  u n d e rs ta n d a b le ) , 
a n d  8 (ex trem ely  u n d e rs ta n d a b le ) .
3 . "How c a re fu l w o u ld  y o u  be  a fte r  se e in g  th is  label?" T he  a n c h o rs  
w ere  0  (no t a t  a ll  care fu l), 2 (sligh tly  c a re fu l) , 4  (carefu l), 6  (very 
carefu l), a n d  8  (ex trem ely  carefu l).
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4. "W hat is  th e  likelihood o f in ju ry  im p lied  b y  th is  lab e l?"  T he 
a n c h o r s  w ere  0 (never), 2  (u n lik e ly ), 4  (likely), 6  (very  likely), 
a n d  8  (ex trem ely  likely). 5 . "H ow  a tte n t io n -g e t t in g  is  th is  
labe l?"  T he a n c h o rs  w ere  0 (n o t a t  a ll a tte n tio n -g e ttin g ) , 2  
(s lig h tly  a tte n tio n -g e ttin g ) , 4  (a tte n tio n -g e ttin g ) , 6  (very 
a tte n tio n -g e ttin g ) , a n d  8 (e x tre m e ly  a tte n tio n -g e ttin g ) .
6. "How re a d a b le  is th is  label?" T he  a n c h o rs  w ere  0  (n o t a t  a ll
re a d a b le ) , 2 (sligh tly  re a d a b le ) , 4  (readable), 6 (very  read ab le ), 8
(e x tre m e ly  read ab le ).
7. “W h a t is  th e  severity  o f in ju ry  im p lied  b y  th is  la b e l? ” T he 
a n c h o r s  w ere  0 (no t a t  a ll  sev ere ), 2  (sligh tly  severe ), 4  (severe), 
6 (very  severe), 8 (ex trem ely  severe ).
All q u e s t io n s  w ere ran d om ized  fo r e a c h  p a r t ic ip a n t.  The 
p a r t ic ip a n ts  w ere  a sk ed  to  r a te  a ll fo u r  lab e ls  on  a ll q u e s t io n s  given 
one q u e s tio n  a t  a  tim e. T he ta rg e t  lab e l, how ever, w a s  r a t e d  o n  th e  
la tte r  s ix  q u e s tio n s .
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R esu lts
S e p a ra te  o n e -w a y  rep e a te d  m e a su re s  ANOVAs w ere  u s e d  to  
e v a lu a te  th e  p e rc e iv e d  differences b e tw ee n  th e  n e w  a n d  o ld  la b e l  
c o n te n ts  w ith  r e g a rd  to  e a c h  d e p en d e n t v a ria b le  (e.g ., c lo se n e ss , 
u n d e rs ta n d a b ility , c a re fu ln e ss , likelihood  of in ju ry , sev erity  o f in ju ry , 
a tten tio n -g e ttin g , a n d  readab ility ). A s ign ificance  level o f .01 w a s  u s e d  
to  co n tro l for th e  T ype I e rro r. F u rth e rm o re , th e  D u n n e t t ’s  t e s t  w as 
co m p u te d  for e a c h  d e p e n d e n t  variab le  w h e n  c o m p a r in g  e a c h  m od ified  
lab e l to th e  a n c h o r  (L abel A). O therw ise, a ll p a irw ise  d iffe ren ces w ere  
c o m p u ted  u s in g  th e  F ish e r-H ay te r (1986) ra n g e  te s t .
T ab le  9
M eans a n d  S ta n d a rd  D eviations o f E a c h  D e p e n d e n t V ariab le  
~  Anchor (A) Label B Label C Label D Label E
Mean S.D. Mean S.D. Mean S.D. Mecin S.D. Mean S.D.
Closeness 3.85 2.03 5.35 1.76 2.30 2.05 4.05 2.56
Readability 4.25 2.02 6.10 1.97 6.30 1.13 5.35 2.30 5 .60 1.70
A ttention-getting 4.15 2.16 4.65 1.84 4.85 1.42 4.25 2.22 4.40 1.50
Carefulness 4.15 2.06 4.50 2.06 5.05 1.61 5.10 2.43 5.60 1.73
Likelihood o f injury 3.60 2.21 4.15 1.98 4.55 1.88 5.20 2.42 5.10 2.38
Understandability 3.25 1.55 4.90 2.47 5.55 1.79 4.20 3.12 5.00 2.10
Severity of injury 3.15 2.23 2.80 2.21 3.35 2.13 3.70 2.74 4.50 2.76
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C lo sen ess  in M ean in g  
W ith  r e g a rd  to  h o w  close th e  la b e ls  w ere  in  m e a n in g  to  th e  
a n c h o r  lab e l (A - YOU SHOULD AVOID PROLONGED O R  EXCESSIVE 
EXPOSURE TO DIRECT A N D /O R  ARTIFICIAL SUNLIGHT W HILE 
TAKING THIS M EDICIN E), lab e l C  (AVOID SUNLIGHT W H EN  TAKING 
THIS M EDICINE) w a s  s ig n ific an tly  c lo se r, F(3, 57 ) = 9 .9 2 , e .< .0001, to  
th e  a n c h o r  t h a n  a ll  o th e r  labe ls , F(3, 57) = 9 .9 2 , £<.0001. A s show n  
in  T able 9, la b e l  C  w a s  s ig n ifican tly  c lo ser in  m e a n in g  t h a n  la b e ls  B a n d  
D, £S<.03.
R eadabilitv
T h ere  w e re  s ta t is t ic a l ly  s ig n if ic a n t d iffe re n c e s  r e g a rd in g  
rea d ab ility  a m o n g  th e  lab e ls , F(4, 76) = 4.63, £<.003. L ab e ls  B a n d  C 
w ere b o th  r a t e d  m o re  re a d a b le  b y  th e  p a rtic ip e in ts  t h a n  th e  ta rg e t  
lab e l (A), £S<.004.
A tte n t io n -g e t tin g  
No s ta t is t ic a l ly  s ig n if ic a n t d iffe ren ces w e re  fo u n d  a m o n g  th e  
lab e ls  r e g a rd in g  th e ir  a tte n tio n -g e tt in g  a b ilitie s .
C arefu lness
No s ta t is t ic a l ly  s ig n if ic a n t d iffe ren ces w e re  fo u n d  a m o n g  th e  
lab e ls  re g a rd in g  h o w  c a re fu l th e  p a r t ic ip a n ts  w o u ld  b e  w h e n  see in g  
th e  label.
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L ikelihood  o f in ju ry  
T h ere  w a s  a  s ta tis t ic a lly  s ig n if ic a n t d ifference  cunong  th e  lab e ls  
w ith  r e g a rd  to  like lihood  o f in ju ry , Ff4, 76) = 3 .6 0 , £ < .0 1 . T h ere  w as 
no  s ig n if ic a n t d ifference  b e tw ee n  la b e l C a n d  th e  ta rg e t la b e l  (A).
L abels D a n d  E  w ere  ra te d  a s  h ig h e r  in  like lihood  o f in ju ry  th a n  th e  
ta rg e t  la b e l (A), £ s< .0 1 .
U n d e rs ta n d a b ili ty  
T h e re  w a s  a  s ta tis t ic a lly  significant difference  among th e  
u n d e rs ta n d a b il i ty  ra t in g s  o f th e  la b e ls , F[4, 76) = 4.03, £<.006. Labels 
B, C, a n d  E  w e re  r a te d  a s  m ore  u n d e rs ta n d a b le  th a n  th e  c o n tro l lab e l 
(A), £S<.04. A lth o u g h  s ta tis tic a lly  nonsignificant. Label C  w a s  
perce ived  a s  m o re  u n d e rs ta n d a b le  th a n  e ith e r  L abels B a n d  E.
S ev e rity  o f  in ju ry  
T h ere  w a s  a  s ta tis t ic a lly  s ig n if ic a n t d iffe rence  a m o n g  th e  lab e ls  
w ith  re g a rd  to  se v e rity  o f in ju ry , Ff4, 76) = 3 .7 9 ,  p< .008 . L abe l E  w as 
r a te d  a s  h ig h e r  in  sev erity  of in ju ry  th a n  th e  ta rg e t  labe l (A), £ < .0 2 . 
T h ere  w a s  n o  s ig n if ic a n t d iffe ren ces  b e tw e e n  la b e l C a n d  th e  ta rg e t  
lab e l (A).
T he in te rc o r re la t io n s  a m o n g  a ll  s ix  q u e s tio n s  is 
fo u n d  in  T ab le  10. As sh o w n  in  T ab le  10, u s in g  th e  M u ltis tag e  
B o n fe rro n i p ro c e d u re , a tte n t io n -g e t t in g  a n d  rea d a b ility  w e re  h ig h ly  
c o rre la te d  w ith  o n e  a n o th e r  a n d  w ith  u n d e rs ta n d a b ili ty , £S<.01.
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L ikelihood o f  in ju ry  a n d  sev e rity  o f  in ju ry  w ere  h ig h ly  c o rre la te d  w ith  
one a n o th e r  a n d  w ith  c a re fu ln e ss , £ s< .0 1 .
T able 10
In te rc o rre la tio n s  of th e  M ean  R a tings A cro ss  All L abels
U nderstand C arefuhiess L ikelihood A ttention  R eadability Severity
Understand 1
Carefulness 0.6174 1
Likelihood 0.4737 0.9190 1
A ttention 0.8883 0.2015 0.0637 1
Readability 0.9576 0.4731 0.4223 0.9043 1
Severity 0.1921 0.8629 0.7479 -0.2481 -0.0156 1
r > .60. g  < .05 
r> .70,2.<-0I
D iscu ss io n
As a  c o n se q u e n c e  o f th e  above f in d in g s , labe l C w a s  c h o se n  a s  
th e  new  lab e l. Not o n ly  w a s  labe l C s ta tis t ic a lly  c lo se r  to  th e  a n c h o r  
th a n  labe ls B a n d  D, b u t  i t  w a s  a lso  m o re  u n d e rs ta n d a b le  th a n  th e  
a n c h o r  lab e l (A). It w a s  a lso  n o t a n y  d iffe ren t th a n  th e  a n c h o r  lab e l (A) 
w ith  re g a rd  to  c a re fu ln e ss , a tte n t io n -g e t t in g  q u a litie s , a n d  p erce iv ed  
severity  o f  in ju ry . H ence, i t  is befieved t h a t  u s in g  L abe l C, w h ich  h a s  a  
la rg e r fo n t s ize  a n d  few er w o rd s  w ill s u b s ta n t ia l ly  in c re a s e  the  
co m p re h e n s io n , u n d e rs ta n d a b il i ty , c a re fu ln e s s . Likelihood o f in ju ry , 
severity  o f in ju ry , a t te n t io n  ge tting , a n d  rea d ab ility . T h is will b e  te s te d  
in  E x p e rim e n t 3 c o m p a rin g  b o th  th e  ta rg e t  lab e l te x t a n d  labe l C te x t.
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EX PER IM EN T 3 
M e th o d
The m ain e x p e rim e n t c o m p a re d  th e  o ld  (L abel A) em d new  
c o n te n t of icon  verb iage , fro m  E x p e rim e n t Two (L abel C), co m b in ed  
fac to ria lly  w ith  b a c k g ro u n d  c o lo rs  (red , yellow, b lu e , a n d  o range) a n d  
v a ria tio n s  o f icon  w ith  re g a rd  to  p e rc e p tio n s  o f u n d e rs ta n d a b il i ty  a n d  
hazard .
P a r t ic ip a n ts
A sam p le  o f fifty-one u n d e rg ra d u a te  s tu d e n ts  (M ean  age  = 2 3 .59 , 
SD = 1 0 .0 9 )  a t  th e  U n iv ers ity  o f  N evada, L as V egas w ere  offered e x tra  
c re d it  for p a rtic ip a tin g . F o r ty - th re e  p e rc e n t o f th e  in d iv id u a ls  w ere  
m ale  a n d  57%  w ere  fem ale .
S t im u lu s  a n d  Design
A to ta l of tw en ty -fo u r la b e ls  w ere  u se d  in  th e  ex p e rim e n t. The 
ico n s  for e ac h  lab e l w ere  re p ro d u c e d  a t  a  c o n s ta n t  size  o f  3 /8 "  x  3 /8 " . 
T he fo n t size c h a n g e d  from  o ld  c o n te n t  or ta rg e t  la b e l  f ro m  
E x p erim en t 2 (4 -p o m t size) “YOU SHOULD AVOID PROLONGED OR 
EXCESSIVE EXPOSURE TO D IR EC T A N D /O R  ARTIFICIAL SUNLIGHT 
WHILE TAKING THIS M EDICATION” to  new  c o n te n t  (8 -p o in t size)
6 9
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“AVOID SUNLIGHT W HEN TAKING TH IS MEDICATION” f ro m  
E x p erim e n t 2 . T he  lab e ls  a ll  v a r ie d  b y  co lo r (red, o ran g e , ye llow , a n d  
blue), o ld  c o n te n t  vs. n e w  c o n te n t, a n d  ico n  (icon a lo n e , ic o n  w ith  
s la sh , a n d  n o  ic o n  a t  all). H ence , th is  c o n s titu te d  a  2 (text) x  3  (icon)
X 4  (color) w ith in  su b je c ts  d e s ig n . A dd itiona lly , g e n d e r  a n d  w h e th e r  
in d iv id u a ls  to o k  a  p re sc r ip tio n  m e d ic a t io n  o r  n o t se rv ed  a s  b e tw e e n  
su b je c t fa c to rs . T he s tim u li a re  s h o w n  o n  A ppendix  C.
P r o c e d u r e
E a c h  s u b je c t  w as  g iven  a  q u e s t io n n a ire , w h ich  h a d  o n e  
labe l p e r  p a g e . T he p re s e n ta tio n  o rd e r  o f  b o th  th e  lab e ls  a n d  th e  
q u e s tio n s  w e re  ran d o m ized . O n  a  s e p a ra te  page, th e  s u b je c ts  w e re  
a sk e d  s ix  q u e s t io n s  for e a c h  la b e l u s in g  a  9 -po in t ra t in g  sc a le . T he  
su b je c ts  w e re  a s k e d  to  r a te  e a c h  la b e l  o n  o n e  q u e s tio n  a t  a  t im e . T he 
q u e s tio n s  a r e  as follows;
1. "How u n d e rs ta n d a b le  is  th is  la b e l?  In  m ak in g  y o u r  r a t in g  p le a se  
c o n s id e r  ALL peop le  in  th e  g e n e ra l  p o p u la tio n  ( in c lu d in g  y o u n g  
c h ild re n , n o n -n a tiv e  E n g lish  s p e a k e rs ,  etc.)?" T he a n c h o r s  
w ere  0  (n o t a t  a ll u n d e rs ta n d a b le ) ,  2  (som ew hat 
u n d e rs ta n d a b le ) , 4  (u n d e rs ta n d a b le ) , 6 (very u n d e rs ta n d a b le ) , 
a n d  8  (ex trem ely  u n d e rs ta n d a b le ) .
2. "How c a re fu l  w ou ld  y o u  b e  a f te r  s e e in g  th is  label?" T he  a n c h o r s  
w ere  0  (n o t a t  a ll carefu l), 2  (s lig h tly  careful), 4  (ca refu l), 6  (very 
ca re fu l) , a n d  8 (ex trem ely  c a re fu l) .
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3 . "W hat is  th e  lik e lih o o d  o f  in ju ry  im p lied  b y  th is  label?" T he 
a n c h o r s  w ere  0  (never), 2 (un likely), 4  (likely), 6 (very likely), 
a n d  8  (e x tre m e ly  likely).
4 .  "W hat is  th e  se v e rity  o f  in ju ry  im p lied  b y  th is  label?" The 
a n c h o r s  w e re  0  (n o t a t  aU severe), 2  (s lig h tly  severe), 4  (severe), 
6  (very  severe ), a n d  8  (ex trem ely  severe).
5 . "How a tte n t io n -g e t t in g  is  th is  label?" T h e  a n c h o rs  w ere 0  (no t 
a t  a ll  a tte n tio n -g e tt in g ) , 2  (s ligh tly  a tte n tio n -g e ttin g ) , 4 
(a t te n tio n -g e ttin g ) , 6  (very a tte n tio n -g e tt in g ) , a n d  8 (ex trem ely  
a t te n t io n -g e t t in g ) .
6. "How re a d a b le  is  th is  label?" T he a n c h o r s  w ere  0 (no t a t  a ll 
re a d ab le ) , 2 (s lig h tly  read ab le ), 4  (read ab le ), 6 (very readab le), 8 
(ex tre m e ly  re a d a b le ) .
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R e su lts
S e p a ra te  2  (con ten t) x  3 (icon) x  4  (color) x  2 (w h e th e r  th ey  
ta k e  a  p re s c r ip t io n  o r  no t) x  2  (gender) m ix e d -su b je c t ANOVAs w ere  
p e rfo rm ed  fo r e a c h  of th e  d e p e n d e n t  v a ria b le s  (u n d e rs ta n d a b il i ty , 
c a re fu ln e ss , like lihood  o f in ju ry , s e v e r ity  o f in ju ry , a t te n t io n  ge tting , 
a n d  read ab ility ). All s ig n if ic an t in te ra c t io n s  w ere  s u b s e q u e n tly  
a n a ly ze d  v ia  te s ts  o f s im p le  effects, a n d  th e  F ish e r-H a y te r  (1986) 
ra n g e  te s ts .  B ecau se  o f  th e  la rg e r  n u m b e r  o f  ANOVAs, th e  s ign ificance  
level w a s  re d u c e d  to  .0 2  to  avo id  a n  in c re a s e  in  Type I e r ro r  b ey o n d  
th e  n o m in a l level.
U n d e rs ta n d a b ili tv  
T he  n e w  tex t w a s  ra te d  a s  m o re  u n d e rs ta n d a b le  t h a n  th e  old 
tex t, F ( l ,  47) = 3 7 .8 3 , £ < .0 0 0 1 . A s ta t is t ic a lly  s ig n ifica n t m ain  effect 
o f co lor, F(3, 141) = 5 .2 0 , £ < .0 0 3 , in d ic a te d  th a t  yellow  w a s  r a te d  a s  
m ore  u n d e rs ta n d a b le  th a n  b lu e , £ < .0 2 . A s sh o w n  in  F ig u re  1, th e  
co lo r X p re s c r ip t io n  in te ra c tio n , F(3, 141) = 4 .4 0 , £ < .0 0 6 , in d ic a te d  
th a t  th e  in d iv id u a ls  w ho  do  n o t  ta k e  p re sc r ip tio n  d ru g s  r a te d  b lu e , 
o range , a n d  re d  lab e ls  a s  m o re  u n d e rs ta n d a b le  th a n  d id  th e  in d iv id u a ls  
w ho ta k e  p re s c r ip tio n s , £ s< .0 0 8 . F o r  th o s e  w ho ta k e  p re s c r ip tio n  
m e d ic a tio n s , yellow  w a s  perce ived  a s  m o re  u n d e rs ta n d a b le  th a n  red , 
b lue , o r  o ran g e , £ s< .0 1 . T he s ta t is t ic a lly  s ignific a n t  m a in  e ffec t of 
icon , F(2, 94) = 3 6 .0 0 , £ < .0 0 0 1 , in d ic a te d  th a t  th e  icon  w ith  a  s la s h  
th ro u g h  i t  w a s  ra te d  a s  m o re  u n d e rs ta n d a b le  th a n  a n  ico n  b y  itself.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
7 3
w hich  w a s  r a te d  sis m o re  u n d e rs ta n d a b le  t h a n  n o  ic o n  a t  all, £ s < .0 0 0 1. 
As sh o w n  in  F ig u re  2, th e  color x  ico n  in te ra c tio n , F(6, 282) = 2.85, 
£ < .0 2 , in d ic a te d  t h a t  th e  icon  w ith  th e  s la s h  w a s  r a te d  a s  m ore  
u n d e rs ta n d a b le  th a n  a n  icon  a lone  a n d  n o  ico n  a t  aU regsurdless o f w h a t  
color th e  la b e l w a s , £ s< .0 3 . F u rth e rm o re , yeUow w a s  perce ived  a s  le s s  
u n d e rs ta n d a b le  t h a n  aU o th e r  co lo rs for th e  ic o n  w ith  a  s la sh , £ s < .0 1 , 
w h e reas  b lu e  a n d  re d  w ere  perceived  a s  le ss  u n d e rs ta n d a b le  th a n  
o ran g e  u n d e r  th e  n o  ic o n  cond ition , £S<.05.
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Figure 1
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Figure 2
Understandability - Color x icon
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C arefu ln ess
A s ta t is t ic a lly  s ig n ifican t m a in  e ffec t o f te x t showed, th a t  th e  
ind iv iduals w o u ld  b e  m ore  carefu l if th e y  s a w  th e  n e w  tex t, _F(1, 47]
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6 .7 9 , e.<-02. T he s ta t is t ic a l ly  s ig n ifican t m a in  effect o f  co lo r in d ic a te d  
th a t  th e  in d iv id u a ls  w o u ld  b e  m ore ca re fu l i f  th e y  sa w  a  yellow  o r  re d  
la b e l w h e n  c o m p a re d  to  a  b lu e  label, F{3, 141) = 6 .5 6 , p s< .0 0 0 3 . A 
s ig n ifican t m a in  e ffec t o f  ico n  w as a lso  o b se rv ed , F(2, 94) = 2 9 .7 5 , 
EL<.0001. T he in d iv id u a ls  r a te d  th e  icon  w ith  a  s la sh , th e  icon  a lone , 
a n d  no  icon  a t  a ll  a s  h ig h e s t  to  low est p e rce iv ed  c a re fu ln e ss , 
resp ec tiv e ly , p s< .0 0 0 1 . As sh o w n  in  F ig u re  3 , th e  co lor x  icon 
in te ra c tio n , F(6, 2 8 2 ) = 4 .1 2 , £ < .0 0 0 7 , sh o w ed  t h a t  th e  individueds 
w ould  b e  m ore  c a re fu l  if  th e y  saw  a n  icon  w ith  a  s la s h  th a n  a n  icon  
a lone  a n d  m ore  c a re fu l if  th e y  saw  a n  icon  a lo n e  th a n  n o  icon a t  a ll 
re g a rd le ss  o f w h a t  co lo r  th e  labe l w as, £ s< .0 2 . F u rth e rm o re , w ith  
re g a rd  to  a n  ico n  w ith  a  s la s h  th ro u g h  it, in d iv id u a ls  s ta te d  th a t  th ey  
w ou ld  b e  m o re  c a re fu l  w h e n  see in g  red , yellow , a n d  o ran g e  a s  o p p o se d  
to  b lue, £ s<.0004. W h e n  see in g  a n  ico n  a lo n e , in d iv id u a ls  s ta te d  th a t  
th e y  w ou ld  b e  m o re  c a re fu l  w h en  se e in g  yellow  th e n  w h e n  th ey  saw  
b lu e , £ < .0 2 . F inally , w ith  re g a rd  to  no  icon  a t  a ll, in d iv id u a ls  s ta te d  
t h a t  th ey  w ou ld  b e  m o re  c a re fu l w h e n  th e y  s a w  yellow  th a n  w h e n  th e y  
sa w  orange, £ < .0 2 .
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Figure 3
Carefulness - Color x icon
Icon w/s lash
No icon
Color
Likelihood o f  in tu rv  
T he s ta t is t ic a lly  s ig n ifican t m a in  e ffec t of color, F[3, 141) = 
4 .37 , £ < .0 0 6 , in d ic a te d  th a t  yellow  a n d  r e d  w ere ra te d  h ig h e r  w ith
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reg a rd  to  lik e lih o o d  o f in ju ry  th a n  b lu e . T h ere  w as a lso  a  s ta tis t ic a lly  
s ig n ifican t m a in  e ffect o f ico n , F(2, 9 4 ) = 5 .8 0 , £ < .0 0 5 , w h ic h  sh o w ed  
th a t  a n  ic o n  w ith  a  s la s h  w a s  r a te d  h ig h e r  w ith  re g a rd  to  lik e lih o o d  of 
in ju ry  t h a n  n o  ic o n  a t  a ll o r  a n  ic o n  b y  itse lf, £ s< .0 1 .
S everity  o f  in ju ry  
A  s ta t i s t ic a l ly  s ig n if ic an t m a in  e ffe c t o f  color, F(3, 141) = 12.03, 
£ < .0 0 0 1  in d ic a te d  th a t  yellow , re d , a n d  o ra n g e  w ere r a te d  a s  h a v in g  a  
g re a te r  s e v e rity  o f in ju ry  th a n  b lu e  a n d  yellow  w as a lso  r a te d  a s  h a v in g  
a  h ig h e r p e rc e iv e d  sev erity  o f  in ju ry  t h a n  o ran g e , £ s < .0 0 0 1. A  
s ta tis t ic a lly  s ig n if ic a n t m a in  e ffect o f  ic o n , F(2, 94) = 24.14, £<.0001, 
in d ic a te d  t h a t  a n  ico n  w ith  a  s la s h  w a s  r a te d  a s  h av in g  a  h ig h e r  
perceived  se v e r ity  o f  in ju ry  th a n  a n  ic o n  a lo n e , w h ich  w a s  a lso  r a te d  a s  
h ig h e r t h a n  th e  la b e l w ith  n o  ico n  a t  a ll , £ s< .0 2 . As sh o w n  in  F ig u re  4, 
th e re  w a s  a ls o  a  s ta tis t ic a lly  s ig n if ic a n t co lo r x  icon  in te ra c tio n , F [6 , 
282) = 3.37, £<.004. T his sh o w ed  t h a t  in d iv id u a ls  r a te d  a n  ic o n  w ith  
a  s la s h  a s  h a v in g  th e  h ig h e s t p e rc e iv e d  se v e rity  o f in ju ry  re g a rd le s s  of 
th e  co lor, £S<.0002. F or re d , o ran g e , a n d  yellow, a n  ico n  a lo n e  h a d  
th e  n e x t h ig h e s t  p e rce iv ed  se v e rity  o f  in ju ry , £S<.0002, fo llow ed  b y  no  
icon, w h ic h  h a d  th e  low est p e rc e iv e d  se v e r ity  o f in ju ry , £ s< .0 0 6 . 
In d iv id u a ls  r a t e d  n o  icon  a n d  a n  ic o n  a lo n e  e q u a l in  p e rc e iv e d  sev erity  
o f in ju ry  w h e n  se e in g  a  b lu e  lab e l. T h e  in te ra c tio n  a lso  sh o w e d  th a t  
b lu e  w a s  r a te d  a s  h a v in g  a  low er p e rc e iv e d  severity  o f  in ju ry  t h a n  red , 
o range , a n d  ye llow  w h en  a c c o m p a n ie d  b y  a n  icon  o r a n  ic o n  w ith  a
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s la s h  th ro u g h  it, £ S < .02 , a n d  yellow  w as r a te d  h ig h er in  p e rce iv ed  
severity  o f in ju ry  t h a n  o ran g e  w h e n  a c c o m p a n ie d  by  a n  icon  w ith  a  
s la sh , p< .03 .
Figure 4 
Severity of injury - Color x icon
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No icon
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Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
8 0
A tte n t io n -g e t tin g  
T he s ta tis t ic a lly  s ig n ifican t m a in  effect o f  te x t, F f l , 47) = 6 0 .4 5 , 
£ < .0 0 0 1 , sh o w e d  th a t  th e  n e w  te x t w a s  r a te d  a s  m o re  a tte n tio n -  
g e ttin g  t h a n  th e  o ld  tex t. A  s ta tis t ic a lly  s ig n ifican t m a in  effect o f 
co lo r, P(3, 141) = 14.11, £ s< .0 1 , in d ic a te d  th a t  ye llow  w a s  ra te d  a s  
m o re  a tte n tio n -g e tt in g  th a n  re d  w h ic h  w a s  ra te d  a s  m o re  a tte n tio n -  
g e ttin g  th a n  o ran g e  a n d  b lu e , p.s< .03. A  s ta tis t ic a lly  s ig n ifican t m a in  
effect o f  ico n , F(2, 94) = 4 2 .2 7 , £ < .0 0 0 1 , show ed  t h a t  a n  icon  w ith  a  
s la s h  w a s  r a te d  a s  m ore a tte n tio n -g e ttin g  th a n  a n  ic o n  a lone , a n d  no 
icon  a t  a ll, £ s < .0 0 0 1.
T h ere  w a s  a lso  a  s ta tis t ic a lly  s ig n ific an t te x t x  co lo r x  icon 
in te ra c tio n , F(6, 282) = 3 .4 0 , £ < .0 0 4 , a s  show n  in  F ig u re s  5 a n d  6.
F o r th e  n e w  te x t, th e  icon  w ith  a  s la s h  th ro u g h  i t  w a s  perce ived  a s  th e  
h ig h e s t in  a tte n tio n -g e ttin g  q u a litie s , follow ed b y  th e  ico n  b y  itself, 
a n d  n o  ico n  a t  all, £ s< .0 2 . W ith  re g a rd  to  color, th e  n e w  te x t show ed  
th a t  yellow  w a s  perceived  a s  th e  h ig h e s t in  a tte n tio n -g e tt in g  q u a litie s , 
follow ed b y  re d , o range, a n d  b lu e  respec tive ly , £ s< .0 1 .
F o r th e  o ld  tex t, th e  ico n  w ith  a  s la s h  th ro u g h  i t  w a s  perceived  
a s  th e  h ig h e s t  in  a tte n tio n -g e ttin g  q u a litie s  follow ed b y  th e  icon  a n d  
n o  ico n  c o n d itio n s , respec tive ly , £ s< .0 0 1 .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
81
Figure 5 
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R e a d a b ilitv
T h ere  w a s  a  s ta tis t ic a lly  s ig n if ic a n t  m eiln effect o f te x t, F ( l , 47) = 
104 .05 , B^<.0001, in d ic a tin g  t h a t  th e  n e w  tex t w as r a te d  a s  m o re  
re a d a b le  t h a n  th e  o ld  te x t. T h ere  w a s  a lso  a  s ta tis tic a lly  s ig n ifican t 
m a in  effect o f  co lor, FfS, 141) = 1 7 .8 2 , £ < .0 0 0 1 , in d ic a tin g  th a t  
yellow , o ran g e , b lu e , a n d  re d  w e re  r a te d  a s  m o s t to  le a s t  rea d ab le , 
re sp ec tiv e ly , £ s< .0 2 . T he  s ta tis t ic a lly  s ig n ifican t main effect o f icon , 
F(2, 94) = 1 5 .0 4 , £ <  0 0 0 1 , sh o w ed  th a t  a n  icon  w ith  a  s la s h  a n d  a n  
icon  w ere  r a te d  a s  m o re  re a d a b le  t h a n  n o  icon  a t  all, £ s < .0 0 0 1 . 
F u r th e rm o re , h a v in g  a n  ico n  le n d s  g re a te r  perceived  re a d a b il i ty  th a n  
n o t h a v in g  an. icon , £ < .0 0 1 .
As sh o w n  in  F ig u re s  7, 8, 9 , a n d  10, a  s ta tis tic a lly  s ig n ifican t te x t 
X  color X  ic o n  x  p re s c r ip tio n  in te ra c t io n  w a s  also  fo u n d , Ff6, 282) = 
3 .4 5 , £ < .0 0 3 . A s sh o w n  in  F ig u re  7, th e  ind iv idua ls w ho  re p o r te d  
ta k in g  p re s c r ip t io n  m e d ic a tio n s  a n d  r e a d  th e  old te x t c o n te n t  ra te d  
th e  ico n  w ith  a  s la s h  th ro u g h  i t  a s  th e  h ig h e s t in  rea d ab ility , follow ed 
b y  th e  icon , a n d  n o  ic o n  resp ec tiv e ly , £ s< .0 0 1 . F u r th e rm o re , w ith  
re g a rd  to  color, th e  ye llow  lab e l w a s  r a te d  a s  the  h ig h e s t in  rea d ab ility , 
follow ed b y  o ran g e , re d , a n d  b lu e , respec tive ly , £ s< .0 0 1 .
As i l lu s t r a te d  in  F ig u re  8, th e  in d iv id u a ls  w ho re p o r te d  ta k in g  
p re s c r ip tio n  m e d ic a tio n s  a n d  r e a d  th e  n e w  te x t c o n te n t  s ti ll  r a te d  th e  
icon  w ith  a  s la s h  a s  th e  h ig h e s t in  re a d ab ility , followed b y  th e  icon, 
a n d  n o  ico n  a t  a ll, £ s< .0 0 1 . F u r th e rm o re , th e y  ra te d  th e  yellow  lab e l
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a s  th e  m o s t  re a d a b le , fo llow ed b y  b lu e , o range, a n d  re d , respective ly , 
£ s<.005.
As sh o w n  in  F ig u re  9 , in d iv id u a ls  who re p o r te d  n o t  ta k in g  a n y  
p re sc r ip tio n  m e d ic a tio n s  a n d  r e a d  th e  old te x t c o n te n t  a lso  r a te d  th e  
icon  w ith  a  s la s h  th e  m o s t  re a d a b le , followed b y  a n  icon , a n d  n o  ico n  a t  
a ll resp ec tiv e ly , p s< .0 2 . W ith  re g a rd  to  color, th e y  ra te d  yellow  a s  th e  
m o s t  re a d a b le , follow ed b y  b lu e , o range , a n d  red , respec tive ly , £ s< .0 1 . 
As i l lu s tra te d  in  F ig u re  10, th e  in d iv id u a ls  w ho re p o r te d  n o t  ta k in g  a n y  
p re s c r ip tio n  m e d ic a tio n s  a n d  r e a d  th e  new  te x t c o n te n t  a lso  r a te d  th e  
ico n  w ith  a  s la s h  a s  th e  m o s t  re a d a b le , followed b y  th e  ico n  a n d  no  
icon , resp ec tiv e ly , p s< .0 0 1 . T hey  a lso  ra te d  yellow  a s  th e  m o st 
rea d ab le , follow ed b y  o ran g e , b lu e , a n d  red, respec tive ly , £ s< .0 0 1 .
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Figure 7 
Readability 
Text X Color x Icon x Prescription 
Take prescriptions - old text
6
5
g
4
3
2I
1
0
IS
—Icon
—Iccnw/slash 
—No icon
Color
Rgure 8 
Readability 
Text X Color x Icon x Prescription 
Take prescriptions - new text
7
6
? 5
3
c
12
1
0
s I
—Icon
—Icon w/slasti 
—No Icon
Color
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
85
Figure 9 
Readability 
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The in te rc o rre la tio n s  a m o n g  a ll s ix  d e p e n d e n t v a r ia b le s  a re  
fo u n d  in  T able  I I .  As sh o w n  in  T ab le  11, th e  c o rre la t io n s  a m o n g  all 
th e  variab les r a n g e d  from  .5 to  .75 , £S<.01.
T able 11
In te rc o rre la t io n s  o f  M ean L abel R a tin g s  A m ong Q u e s tio n s
U nderstand A ttention Likelihood Careful Severity  Read
Understand 1
A ttention 0.5555 I
Likelihood 0.6260 0.6905 I
Careful 0.6672 0.6267 0.6587 1
Severity- 0 .6737 0.5721 0.7530 0.6879 1
Read 0.5129 0.5788 0.5311 0.5350 0.5172  1
D isc u ss io n
The r e s u l ts  in d ic a te d  t h a t  th e  n e w  tex t, w h ic h  w a s  la rg e r  in  fo n t 
a n d  h a d  few er w o rd s , h a d  h ig h e r  ra t in g s  w ith  re g a rd  to  
u n d e rs ta n d a b ih ty , c a re fu ln e ss , lik e lih o o d  of in ju ry , p e rc e iv e d  se v e rity  
o f in ju ry , a n d  a tte n tio n -g e tt in g  q u a h tie s  th a n  th e  o ld  te x t. H en ce , th e  
n ew  tex t w as  r a te d  h ig h e r o n  sill o f th e  d e p e n d e n t v a r ia b le s . T h e se  
re s u l ts  n o t  on ly  s u p p o r t  th e  c u r r e n t  lab e l s ta n d a rd s  (MDMA, 1990; 
ANSI Z 535.4 , 1997), b u t  th e y  a lso  s u p p o r t  th e  r e s e a rc h  w h ic h  
in d ic a te d  th a t  la rg e r  fo n t size is  m o re  sa lie n t o n  lab e ls  (B arlo w  & 
W ogalter, 1993; S ilv e r & B ra u n , 1993; V an d erp las  & V a n d e rp la s ,
1980; W ogalter & Y oung, 1993).
F u r th e rm o re , th re e  d iffe ren t ic o n  types w ere  e x a m in e d  (a n  ico n  
w ith  a  s la sh  th ro u g h  it, a n  ico n  b y  itself, a n d  no  icon  a t  a ll). In
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genera l, th e  la b e ls  w ith  a n  icon  w ith  a  s la s h  th ro u g h  h a d  th e  h ig h e s t  
ra t in g s  w ith  re g a rd  to  u n d e rs ta n d a b ili ty , c a re fu ln e s s , like lihood  o f 
in ju ry , p e rc e iv e d  sev erity  o f in ju ry , a n d  a tte n tio n -g e tt in g  q u a litie s  t h a n  
th e  ico n  b y  itse lf. F u rth e rm o re , n o  ico n  rec e iv e d  th e  low est ra t in g s  
w ith  re g a rd  to  u n d e rs ta n d a b ili ty , c a re fu ln e ss , like lihood  of in ju ry , 
severity  o f  in ju ry , a n d  a tte n tio n -g e ttin g  q u a li t ie s . T h ese  fin d in g s 
su p p o r t th e  u s e  o f ico n s  o n  p h a rm a c e u tic a l w a rn in g  labe ls , w h ich  a lso  
c o rro b o ra te s  th e  l i te ra tu re  (R ingseis & C a ird , 1995 ; S ilver e t. a l.,
1998; S ilver e t. a l., 1995).
W ith  re g a rd  to  co lor, yellow  w a s  p e rc e iv e d  a s  m ore  
u n d e rs ta n d a b le  th a n  red , orange, o r  b lu e . H ow ever, b lu e , o range , a n d  
re d  la b e ls  w e re  r a te d  a s  m ore  u n d e rs ta n d a b le  b y  th e  in d iv id u a ls  w h o  
do n o t  ta k e  p re s c r ip t io n  m ed ica tio n s . H ow ever, yellow  w as p e rce iv ed  
as m ore  u n d e rs ta n d a b le  th a n  red , b lu e , o r  o ra n g e  b y  th e  in d iv id u a ls  
w ho ta k e  p re s c r ip t io n  m ed ica tion . Yellow w a s  p e rce iv ed  a s  le ss  
u n d e rs ta n d a b le  th a n  a ll  o th e r co lors for th e  ic o n  w ith  a  s la sh . T h is 
m ay  b e  d u e  to  th e  fa c t t h a t  ind iv idua ls  m a y  b e  a c c u s to m e d  to  re a d in g  a  
h ig h e r level o f  h a z a rd  o r  p roh ib itive  la b e ls  in  re d , b e c a u se  
it  is  u s u a l ly  a s s o c ia te d  w ith  the  h ig h e s t  level h a z a rd .  H ence, yellow  
sh o u ld  n o t  b e  u s e d  w ith  prohib itive  lab e ls . In  a d d itio n , b lu e  a n d  re d  
w ere p e rc e iv e d  a s  le ss  u n d e rs ta n d a b le  th a n  o ra n g e  for th e  lab e l 
w ith o u t a n  icon .
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W ith  re g a rd  to  c a re fu ln e ss , in d iv id u a ls  in d ic a te d  t h a t  th e y  w o u ld  
b e  m ore  ca re fu l if  th e y  s a w  a  yellow  o r a  re d  labe l w h e n  c o m p a red  to  a  
b lu e  label. F u r th e rm o re , w h e n  ra tin g  a n  icon  w ith  a  s la s h  th ro u g h  it, 
in d iv id u a ls  s ta te d  th e y  w o u ld  b e  m ore c a re fu l w h e n  s e e in g  red , yellow , 
a n d  o ran g e  th a n  w h e n  se e in g  b lue.
Yellow, red . a n d  o ra n g e  w ere ra te d  a s  h av in g  a  g re a te r  se v e rity  o f 
in ju ry  th a n  b lu e  a n d  yellow  w as also ra te d  a s  h av in g  a  h ig h e r  perce ived  
severity  o f in ju ry  t h a n  o ran g e .
W hen  ra t in g  a n  ic o n  a n d  a n  icon  w ith  a  s la s h  th ro u g h  it, yellow  
w as ra te d  a s  th e  m o s t  a tte n tio n -g e ttin g , follow ed b y  re d , th e n  o ra n g e , 
a n d  b lu e . Yellow, o ra n g e , b lu e , a n d  re d  w ere  ra te d  a s  m o s t  to le a s t  
rea d ab le  respec tive ly . C o n trad ic to ry  to  th e  in d u s try  s ta n d a r d s  (ANSI, 
1997) th a t  red , o ra n g e , a n d  yellow  sh o u ld  b e  u s e d  to  in d ic a te  th e  
h ig h es t, m ed iu m , a n d  lo w e s t levels of h a z a rd  resp ec tiv e ly , yellow  r a te d  
th e  h ig h e s t o n  th e  s a h e n c y  v a riab les  (u n d e rs ta n d a b ih ty , a tte n tio n -  
ge tting , a n d  re a d a b ih ty ) . T h ere  w ere n o  d iS e ren ces  b e tw e e n  re d  a n d  
yellow  w ith  re g a rd  to  c a re fu ln e s s  a n d  severity  o f in ju ry . T hese  
find ings s till in d ic a te  t h a t  yellow  is th e  m o s t s a lie n t (readab le) lab e l, 
a lth o u g h  re d  is u s u a l ly  th e  m o s t a sso c ia ted  w ith  h a z a rd . T here  is  
obviously  a  tra d e -o ff  h e re  a n d  yellow  sh o u ld  b e  th e  m o s t u s e d  
b a c k g ro u n d  co lor w ith  w a rn in g  labels.
F u rth e rm o re , th e  r e s u l ts  su p p o r t th e  in d u s try  s ta n d a r d s  o f u s in g  
red , o range , a n d  yellow . I t  w a s  d e m o n s tra te d  th a t  red , yeUow, a n d
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o ra n g e  h a d  a  g re a te r  p e rc e iv e d  severity  o f  in ju ry , w h ic h  w a s  a lso  fo u n d  
w ith  re d  b y  A d am s a n d  E d w o rth y  (1995). T h e  c u r r e n t  s u p p o r ts  B r a u n  
a n d  S ilver’s  (1995) f in d in g s  t h a t  red  p r in t  c o m m u n ic a ted  th e  g r e a te s t  
level of p e rce iv ed  h a z a rd , follow ed by o ran g e , b lack , g re e n , a n d  b lu e  
p r in t .
F u r th e rm o re , w h e n  th e  in te rc o rre la tio n s  o f th e  m e a n  ra t in g s  
a c ro ss  a ll  la b e ls  w ere c o m p u te d , u n d e rs ta n d a b ili ty , lik e lih o o d  o f  
in ju ry , u n d e rs ta n d a b ih ty , a n d  severity  o f In ju ry  h a d  sh g h tly  h ig h e r 
c o rre la tio n s  t h a n  th o se  f ro m  E x p e rim e n t 3 . T he in te rc o r re la t io n s  
from  E x p e r im e n t 1 r a n g e d  fro m  .5 to .7 , w h e re a s  in  E x p e r im e n t 1 
c o rre la tio n s  ra n g e d  over .7 4 . In  E x p e rim e n t 3  r s  ra n g e d  from  .5 to  
.78 fo r u n d e rs ta n d a b ih ty  a n d  h a z a rd  v a ria b le s . In  E x p e rim e n t 1, 
like lihood  a n d  severity  o f  in ju ry  c o rre la ted  w ith  u n d e rs ta n d a b ih ty  w a s  
a p p ro x im a te ly  .4.
In  g e n e ra l, th e  r e s e a r c h  re g a rd in g  fo n t size  g e n e ra h y  s u p p o r ts  a  
la rg e r ty p e  fo n t o n  m e d ic a tio n  lab e ls  a n d  w a rn in g  lab e ls , w h ic h  is  
c o n s is te n t  w ith  th e  s ta te m e n t  t h a t  w arn in g  la b e ls  sh o u ld  h a v e  la rg e , 
bo ld , a n d  leg ib le type (W ogalte r & Young, 1993). T he f in d in g  t h a t  th e  
la rg e r  th e  p r in t  s ize  o f t h e  w a rn in g , th e  g re a te r  th e  p e rc e iv e d  
re a d a b ih ty  a n d  h a z a rd o u s n e s s  (Silver e t. a l., 1994) w as a lso  
c o rro b o ra te d . M oreover, th e  c u r r e n t  s tu d y  a lso  s u p p o r ts  th e  f in d in g s  
t h a t  “c o n sp ic u o u s” w a rn in g s  o r  w a rn in g s  w ith  la rg e r  p r in t  a re  m o re  
like ly  to  a t t r a c t  th e  r e a d e r ’s  a t te n t io n  (B arlow  & W ogalter, 1993).
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T he re s u l ts  s u p p o r t  th e  u s e  o f  ico n s  o n  w a rn in g  lab e ls , 
c o n s id e rin g  th e  overa ll low  r a t in g s  fo r  a ll  o f  th e  d e p e n d e n t v a riab les  
fo r th e  lab e ls  w ith o u t ico n s  o n  th e m . T he c u r r e n t  f in d in g s  also 
s u p p o r t  th e  u s e  of a  s l a s h  th ro u g h  th e  ico n  in  o rd e r to  m a k e  th e  icon  
p ro h ib itiv e  a n d  m o re  co n c re te , w h ic h  f u r th e r  s u p p o r ts  th e  w ork  o f 
R in g se is  a n d  C a ird  (1995).
T he above re s e a rc h  h a s  a  n u m b e r  o f im p h c a tio n s . N am ely th a t  
th e  p re sc r ip tio n  w a rn in g  la b e ls  t h a t  a r e  c u r re n t ly  u s e d  a re  in a d e q u a te  
a n d  i t  is  s tro n g ly  re c o m m e n d e d  t h a t  p h a rm a c e u tic a l  co m p an ie s  a n d  
th e  la b e l p ro d u c e rs  g e n e ra te  m o re  r e s e a r c h  o n  th e  c u r r e n t  labels in  
o rd e r  to  develop a  m o re  effective la b e l. F u r th e rm o re , th e  sa lien cy  of 
th e  c u rre n t  lab e ls  is  in a d e q u a te  a n d  q u ite  p o ss ib ly  m a y  b e  c au se  for 
litig a tio n  a g a in s t c o m p a n ie s  m a n u fa c tu r in g  a n d  se lling  th e  labels o r 
th e  p ro d u c t. M any  c o n su m e rs  m a y  b e  u s e d  to  th e  c u r r e n t  labels a n d  i t  
m a y  m a k e  c o m p re h e n s io n  d ifficu lt w h ile  th e  t r a n s it io n  ta k e s  place, 
b u t  i t  is  obvious t h a t  c h a n g e s  n e e d  to  ta k e  p lace . I t  is  reco m m en d ed  
t h a t  m a n u fa c tu re rs  u s e  la rg e r  fo n t s iz e s  fo r tex t, icons w ith  a  s la sh  
th ro u g h  them , o r m o re  s im p le  a n d  c o n c re te  icons, a n d  th e  u s e  of 
yellow , red , a n d  o ra n g e  for la b e l c o lo rs . T he  lab e l t h a t  is  m o s t 
reco m m en d ed , g iven  th e  l im ita tio n s  o f  th e  p re s e n t  f in d in g s , is  a 
yellow  label, a n  ico n  w ith  a  s la s h  th ro u g h  i t  fo r p ro h ib itiv e  icons a n d  
a n  ico n  a lone  for p e rm iss iv e  ico n s , w ith  th e  la rg e s t fo n t size  an d  
few est w ords to  co n v ey  th e  m e ssa g e  in te n d e d .
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T he c u r r e n t  s tu d y  h a s  a  few  l im ita tio n s  in h e re n t  in  th e  
m ethodo logy  a n d  s tim u li u s e d . In  b o th  E x p erim e n t 1 a n d  E x p e rim e n t 
2, th e  s tim u li u s e d  (icons a n d  labe ls) h a d  a  b la c k  b a c k g ro u n d  r a th e r  
th a n  a  co lo red  o n e . T he ico n s m ay  b e  m ore  sa lie n t if  th e y  h a d  a  
co lo red  b a c k g ro u n d . T he s t ic k e rs  w ith  d iffe ren t b a c k g ro u n d  co lo rs  
(su c h  a s  th o se  u s e d  in  E x p e rim e n t 3) p rov ide  som e level o f  h a z a rd . 
A no ther L im itation to th e  c u r r e n t  s tu d y  w as th a t  on ly  college s tu d e n ts  
w ere u s e d  a s  su b je c ts . F inally , su b je c tiv e  m e a su re s  w ere  a lso  u s e d  in  
th e  e x p e rim e n ts  (e.g., like lihood  o f  in ju ry , sev erity  o f  in ju ry , e tc .), 
w h ich  is y e t a n o th e r  sh o rtco m in g . I f  th e  m e a s u re s  w ere  m o re  
objective, th e y  m a y  b e  e a s ie r  to  m e a s u re . F u rth e rm o re , th e  p e rce iv ed  
level of h a z a rd  d o e s  n o t g u a ra n te e  t h a t  th e  u s e r  will b e  c o m p lia n t to  
th e  w a rn in g  o r  t h a t  th ey  w ill ch an g e  th e ir  b eh av io r in  a n y  w ay .
M ore r e s e a r c h  is  n e e d e d  o n  p re s c r ip t io n  d ru g  w a rn in g  la b e ls  
a n d  th e  fa c to rs  t h a t  m a y  in c re a se  th e  efficiency. O th e r r e s e a rc h  is 
n eed ed  to  s tu d y  th e  p re sc r ip tio n  d ru g  w a rn in g  lab e ls  a c tu a l ly  a t ta c h e d  
to  p re sc r ip tio n  d ru g  w a rn in g  b o ttle s . T h is  m a y  a id  in  c o m p re h e n s io n  
a n d  k eep in g  th e  s tu d y  in  c o n tex t. A d d itio n a l re s e a rc h  is  a lso  n e e d e d  
to in c re a se  th e  p o ss ib le  sp a c e  o n  p re s c r ip tio n  d ru g  la b e ls . P e rh a p s  
th e  "wings" o r  fo ld -o u t m e th o d  p re v io u s ly  m e n tio n e d  s h o u ld  b e  
ex am in ed  fu r th e r .  I t  is  a lso  n e c e s s a ry  to  ex am in e  o th e r  p o p u la tio n s  
th a n  th e  college. P sycho logy  101 s tu d e n ts  c o n s id e rin g  th e  e ld e rly  a re  
th e  la rg e s t c o n s u m e r  of m e d ic a tio n s  m e n tio n e d  e a rh e r .
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